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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re the patent of: Attorney Docket No. 3293.03US10 

Timothy G. Haines et al. Confirmation No. 2382 

Patent No.: 7,344,541 Application No.: 10/756,817 

Issued: March 18, 2008 Filed: January 13, 2004 

For: METHODS AND APPARATUS FOR FEMORAL AND TIBIAL RESECTION 



PETITION UNDER 37 C.F.R. $ 1.183 and § 1.705(d) 

Mail Stop Petition 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

1. Applicant hereby petitions under 37 C.F.R. § 1.183 for suspension of the rules with 
respect to the timeliness of the included petition under 37 CFR § 1.705(d), in accordance 
with the requirements of justice. 

2. Applicant hereby petitions under 37 CFR § 1.705(d) that the patent term adjustment for 
U.S. Patent No. 7,344,541 be changed from 478 days to 663 days, in accordance with the 
requirements of justice. 



Application No. 10/756,817 
PETITION UNDER 37 CE.R. § 1.183 and § 1.705(b) 

STATEMENT OF FACTS 

Petition Under C.F.R. § 1.183 

3. On September 30, 2008, the United States District Court for the District of Columbia 
rendered a decision that refuted the USPTO's method for calculating patent term 
adjustment as inconsistent with 35 USC § 154(b) and set forth the proper method of 
calculation in Wyeth et aL v. Dudas, Civ. Action No. l:07-cv-01492-JR. (See Wyeth et 
al v. Dudas , Case No. l:07-cv-01492-JR, Mem. Op., dkt. no. 27 (D.D.C. September 30, 
2008) attached hereto as Attachment A). 

4. Specifically, in Wyeth, the court found that the United States Patent and Trademark 
Office (USPTO) has been misapplying 35 U.S.C. § 154(b)(2)(A) when calculating patent 
term adjustment, thereby routinely denying many applicants patent term to which they 
are entitled under the statute. 

5. The USPTO had published and implemented its interpretation of 35 U.S.C. 154(b)(2)(A) 
stating that the statute means "that if an application is entitled to an adjustment under the 
three-year pendency provision of 35 U.S.C.§ 154(b)(1)(B), the entire period during which 
the application was pending before the office (except for periods excluded under 35 
U.S.C. § 154(b)(l)(B)(i)-(iii)), and not just the period beginning three years after the 
actual filing date of the application, is the relevant period under 35 U.S.C. § 154(b)(1)(B) 
in determining whether periods of delay "overlap" under 35 U.S.C. 154(b)(2)(A)." 69 
Fed. Reg. 21706 (April 22, 2004) 
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6. In Wveth . the court found the USPTO interpretation of 35 U.S.C. 154(b)(2)(A) does not 
square with the language of the statute and that the USPTO should not consider an 
application delayed under 154(b)(1)(B) during the period before it has been delayed and 
that the delay under section (B) begins when the PTO has failed to issue a patent within 
three years, not before. See Wveth, Slip Op. at 8. 

7. Petitions submitted after issuance to correct patent term adjustment are typically 
governed by 37 CFR 1.705(d): 

(d) If there is a revision to the patent term adjustment indicated in the notice of 
allowance, the patent will indicate the revised patent term adjustment. If the 
patent indicates or should have indicated a revised patent term adjustment, any 
request for reconsideration of the patent term adjustment indicated in the patent 
must be filed within two months of the date the patent issued and must comply 
with the requirements of paragraphs (b)(1) and (b)(2) of this section. Any request 
for reconsideration under this section that raises issues that were raised, or could 
have been raised, in an application for patent term adjustment under paragraph (b) 
of this section shall be dismissed as untimely as to those issues. 

8. Under the Patent Rules, petitions are generally allowed two months from the action 
complained before they may be dismissed as untimely. See 37 CFR 1 . 1 81(f). 

9. Under typical circumstances, this general two month provision for filing petitions is 
analogous to the requirement of 37 CFR § 1.705(d) that requires petitions to correct 
patent term adjustment to be filed within two months of the date a patent issues, since the 
first date a patent term adjustment calculation can be done with certainty is the day that 
the patent issues. 

10. Only after the issuance of the Wveth decision did applicants become aware of an 
opportunity to successfully raise a petition to correct patent term adjustment under 35 
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U.S.C. 154(b)(2)(A) due to the unambiguous policy of the USPTO preventing the correct 

statutory interpretation from being applied in the past. 

11. The September 30, 2008, Wveth decision overruling the Patent Office's method and 
policy of unduly limiting patent term under 35 USC 154(b) is less than two months from 
the filing date of this petition. 

12. The USPTO Director's decision thus far not to correct the PTA calculation for U.S. Pat. 
No. 7,344,541 following the Wyeth decision amounts to a new PTA determination in 
defiance of the statutory arrangement set up by Congress governing applications issued 
on or after May 29, 2000. 

13.35 USC § 154 (b)(3) requires that the Director proscribe regulations establishing 
procedures for determining patent term adjustments including that the Director "provide 
the applicant one opportunity to request reconsideration of any patent term adjustment 
determination made by the Director." See 35 USC § 154 0>)(3)(B)(ii) 

14. Applicants are therefore entitled to an administrative remedy, such as a timely petition, 
requesting reconsideration to the USPTO Director's patent term adjustment 
determinations for term which they are now entitled to under the Patent Statute. 

15. The current circumstances in which the courts have determined that the USPTO has 
imposed a policy by which some applicants are being systematically denied their full 
period of exclusive rights in defiance of the Patent Statute amounts to an extraordinary 
situation justifying action by the Director under 37 CFR §1.183. 
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16. Acting under 37 CFR §1.183 to suspend the two months to file and other timeliness 
requirements of 37 CFR 1.705(d) is clearly within the authority of the Director, as such 
action would not be contrary to statutory requirements. See Eckev v. Watson , 268 F.2d 
891 (D.C. Cir. 1959) (finding that a rule requiring civil actions to be commenced within 
60 days of PTO decisions, adopted pursuant to the Commissioner's statutory authority to 
"appoint" the time within which such actions must be taken, to be not less than 60 days, 
can be waived as it is not a requirement of the statutes). 

17. Correcting PTA determinations in response to timely filed petitions would not be 
burdensome for the USPTO as electronic records and data are readily accessible to the 
USPTO and the public and determinations merely amount to a recalculation of previously 
determined dates and events in a modified algorithm. 

18. Justice requires that any rule preventing an applicant from promptly petitioning to correct 
the patent term adjustment to which its patent is entitled under the statute due to USPTO 
error, be suspended since to do otherwise would be unjust and would deprive applicant of 
his right to receive the correct patent term provided by Congress under the Patent 
Statutes. 

19. In addition, to refuse the owners of patents issued more than two months ago the ability 
to seek rectification of the PTO's erroneous statutory interpretation while allowing 
recently issued patents to petition for such patent term would lead to an absurd and unjust 
result. 
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Petition Under C.F.R. § 1.705(d) 

20. U.S. Patent No. 7,344,541 ("the '541 Patent") issued to inventors Timothy G. Haines and 
David B. Goldstein on March 18, 2008. The patent term adjustment, as determined by 
the USPTO under 35 USC § 154(b), and listed on the face of the '541 patent is 478 days. 
This patent is not subject to a terminal disclaimer. The '541 patent is attached as 
Attachment B. 

21. The USPTO's determination of 478 days of patent term adjustment is in error in that, 
pursuant to 35 USC § 154(b)(1)(B), the USPTO failed to allow an adjustment for the time 
exceeding three years after the actual filing date of the '541 patent to its date of issue. 
See Attachment C comprising a hardcopy of the USPTO PTA calculation from the PAIR 
system. 

22. U.S. Patent No. 7,344,541 was filed on January 13, 2004, issued on March 18, 2008 and 
had requests for continued examination filed on July 18, 2007 and September 25, 2007. 
See Attachment C. 

23. Under 35 USC § 154(b)(1)(A), Applicant is entitled to an adjustment of the term of the 
'541 patent for a period of 603 days, which is the number of days attributable to PTO 
examination delay ("A Delay"). 

24. Under 35 USC § 154(b)(1)(A), Applicant is entitled to an additional adjustment of the 
term of the '541 patent for a period of 185 days, which is the number of days the issue 
date of the '541 patent exceeds three years from the filing date of the application not 



Application No. 10/756,817 
PETITION UNDER 37 C.F.R. § 1.183 and § 1.705(b) 

including any time consumed by continued examination of the application requested by 

the applicant under section 132(b). ("B Delay"). 

25. Section 35 USC § 154(b)(2)(A) states that "to the extent... periods of delay attributable to 
grounds specified in paragraph [154(b)(1)] overlap, the period of any adjustment granted 
under this subsection shall not exceed the actual number of days the issuance of the 
patent was delayed." For the '541 patent none of the A Delay overlaps with the B Delay 
period. Therefore, there is no period of overlap to be excluded for the patent term 
adjustment. 

26. The total period of PTO delay is 788 days, which is the sum of the A Delay (603 days) 
and B Delay (185 days). 

27. Under 35 USC § 154(b)(2)(C), the total period of PTO delay is reduced by the period of 
applicant delay, which is 125 days as determined by the USPTO. This period is reduced 
for the period taken to reply in excess of three months to the March 16, 2004 Notice to 
File Missing Parts and is believed to be the only circumstances during prosecution that 
may be subject to a reduction of PTO delay. See Attachment C. 

28. Therefore, the correct patent term adjustment under 35 USC § 154(b)(1) and (2) is 663 
days, the difference between the total period of PTO delay (788 days) and the period of 
applicant delay (125 days). 

29. The Applicant's credit of only 478 days of patent term adjustment for the '541 patent is 
arbitrary, capricious, an abuse of discretion, or otherwise not in accordance with law and 
in excess of statutory jurisdiction, authority or limitation. 
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30. Accordingly, Applicant and the undersigned respectfully submit that justice requires that 

the rules be suspended as necessary and that the patent term adjustment credited U.S. 

Patent No. 7,344,541 be changed from 478 days to 663 days. 



Respectfully submitted, 




Brad Pedersen 
Registration No. 32,432 



Customer No. 24113 

Patterson, Thuente, Skaar & Christensen, P.A. 

4800 EDS Center 

80 South 8th Street 

Minneapolis, Minnesota 55402-2100 

Telephone: (612) 349-5774 



Please grant any extension of time necessary for entry; charge any fee due to Deposit Account No. 16-0631. 
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UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF COLUMBIA 



WYETH, et al . , 

Plaintiffs, 



Civil Action No. 07-1492 (JR) 



JON W. DUDAS, Under Secretary of 
Commerce for Intellectual 
Property and Director of U.S. 
Patent and Trademark Office, 

Defendant. 

MEMORANDUM OPINION 

Plaintiffs here take issue with the interpretation that 
the United States Patent and Trademark Office (PTO) has imposed 
upon 35 U.S.C. § 154, the statute that prescribes patent terms. 
Section 154(a) (2) establishes a term of 20 years from the day on 
which a successful patent application is first filed. Because 
the clock begins to run on this filing date, and not on the day 
the patent is actually granted, some of the effective term of a 
patent is consumed by the time it takes to prosecute the 
application. To mitigate the damage that bureaucracy can do to 
inventors, the statute grants extensions of patent terms for 
certain specified kinds of PTO delay, 35 U.S.C. § 154(b) (1) (A), 
and, regardless of the reason, whenever the patent prosecution 
takes more than three years. 35 U.S.C. § 154(b)(1)(B). 
Recognizing that the protection provided by these separate 
guarantees might overlap, Congress has forbidden double-counting: 
"To the extent that periods of delay attributable to grounds 
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specified in paragraph (1) overlap, the period of any adjustment 
granted under this subsection shall not exceed the actual number 
of days the issuance of the patent was delayed." 35 U.S.C. 
§ 154(b) (2) (A) . Plaintiffs claim that the PTO has misconstrued or 
misapplied this provision, and that the PTO is denying them a 
portion of the term Congress has provided for the protection of 
their intellectual property rights. 

Statutory Scheme 
Until 1994, patent terms were- 17 years from the date of 
issuance. See 35 U.S.C. § 154 (1992) ("Every patent shall 
contain ... a grant . . . for the term of seventeen years . . . 
of the right to exclude others from making, using, or selling the 
invention throughout the United States. . . ."). In 1994, in 
order to comply with treaty obligations under the General 
Agreement on Tarrif fs and Trade (GATT) , the statute was amended 
to provide a 20-year term from the date on which the application 
is first filed. See Pub. L. No. 103-465, § 532, 108 Stat. 4809, 
4984 (1994) . In 1999, concerned that extended prosecution delays 
could deny inventors substantial portions of their effective 
patent terms under the new regime, Congress enacted the American 
Inventors Protection Act, a portion of which — referred to as 
the Patent Term Guarantee Act of 199 9 — provided for the 
adjustments that are at issue in this case. Pub. L. No. 106-113, 
§§ 4401-4402, 113 Stat. 1501, 1501A-557 (1999) . 

- 2 - 
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As currently codified, 35 U.S.C. § 154(b) provides 
three guarantees of patent term, two of which are at issue here. 
The first is found in subsection (b) (1) (A), the "[guarantee of 
prompt Patent and Trademark Office response." It provides a one- 
day extension of patent term for every day that issuance of a 
patent is delayed by a failure of the PTO to comply with various 
enumerated statutory deadlines: fourteen months for a first 
office action; four months to respond to a reply; four months to 
issue a patent after the fee is paid; and the like. See 35 
U.S.C. § 154(b) (1) (A) (i)-(iv) . Periods of delay that fit under 
this provision are called "A delays" or "A periods." The second 
provision is the v [g]uarantee of no more than 3-year application 
pendency." Under this provision, a one-day term extension is 
granted for every day greater than three years after the filing 
date that it takes for the patent to issue, regardless of whether 
the delay is the fault of the PTO. 1 See 35 U.S.C, 
§ 154(b) (1) (B) . The period that begins after the three-year 
window has closed is referred to as the "B delay" or the "B 
period". ("C delays," delays resulting from interferences, 
secrecy orders, and appeals, are similarly treated but were not 
involved in the patent applications underlying this suit.) 



1 Certain reasons for exceeding the three-year pendency 
period are excluded, see 35 U.S.C. § 154(b) (1) (b) (i)-(iii), as 
are periods attributable to the applicant's own delay. See 35 
U.S.C. § 154 (b) (2) (C) . 

_ 3 _ 
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The extensions granted for A, B, and C delays are 

subject to the following limitation: 

(A) In general. — To the extent that 
periods of delay attributable to 
grounds specified in paragraph (1) 
overlap, the period of any 
adjustment granted under this 
subsection shall not exceed the 
actual number of days the issuance 
of the patent was delayed. 

35 U.S.C. § 154(b) (2) (A). This provision is manifestly intended 
to prevent double-counting of periods of delay, but understanding 
that intent does not answer the question of what is double- 
counting and what is not. Proper interpretation of this 
proscription against windfall extensions requires an assessment 
of what it means for "periods of delay" to "overlap." 

The PTO, pursuant to its power under 35 U.S.C. 
§ 154(b) (3) (A) to "prescribe regulations establishing procedures 
for the application for and determination of patent term 
adjustments," has issued final rules and an "explanation" of the 
rules, setting forth its authoritative construction of the 
double-counting provision. The rules that the PTO has 
promulgated essentially parrot the statutory text, see 37 C.F.R. 
§ 1.703(f), and so the real interpretive act is found in 
something the PTO calls its Explanation of 37 CFR 1.703(f) and of 
the United States Patent and Trademark Office Interpretation of 
35 U.S.C. § 154(b) (2) (A), which was published on June 21, 2004, 
at 69 Fed. Reg. 34238. Here, the PTO "explained" that: 
_ 4 _ 
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the Office has consistently taken 
the position that if an application 
is entitled to an adjustment under 
the three-year pendency provision 
of 35 U.S.C. § 154(b) (1) (B) , the 
entire period during which the 
application was pending before the 
Office (except for periods excluded 
under 35 U.S.C. § 154(b) (1) (B) 
(i)-(iii)), and not just the period 
beginning three years after the 
actual filing date of the 
application, is the relevant period 
under 35 U.S.C. § 154(b)(1)(B) in 
determining whether periods of 
delay "overlap" under 35 U.S.C. 
154(b) (2) (A) . 

69 Fed. Reg. 34238 (2004) (emphasis added). In short, the PTO's 
view is that any administrative delay under § 154(b) (1) (A) 
overlaps any 3-year maximum pendency delay under § 154(b) (1) (B) : 
the applicant gets credit for "A delay" or for "B delay," 
whichever is larger, but never A + B. 

In the plaintiffs' submission, this interpretation does 
not square with the language of the statute. They argue that the 
"A period" and "B period" overlap only if they occur on the same 
calendar day or days. Consider this example, proffered by 
plaintiff: A patent application is filed on 1/1/02. The patent 
issues on 1/1/08, six years later. In that six-year period are 
two "A periods," each one year long: (1) the 14-month deadline 
for first office action is 3/1/03, but the first office action 
does not occur until 3/1/04, one year late; (2) the 4-month 
deadline for patent issuance after payment of the issuance fee is 
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1/1/07, but the patent does not issue until 1/1/08, another year 
of delay attributable to the PTO. According to plaintiff, the "B 
period" begins running on 1/1/05, three years after the patent 
application was filed, and ends three years later, with the 
issuance of the patent on 1/1/08. In this example, then, the 
first "A period" does not overlap the "B period, " because it 
occurs in 2003-04, not in 2005-07. The second "A period," which 
covers 365 of the same days covered by the "B period," does 
overlap. Thus, in plaintiff's submission, this patent holder is 
entitled to four years of adjustment (one year of "A period" 
delay + three years of "B period" delay). But in the PTO's view, 
since "the entire period during which the application was pending 
before the office" is considered to be W B period" for purposes of 
identifying "overlap," the patent holder gets only three years of 
adjustment . 

Chevron Deference 

We must first decide whether the PTO's interpretation 
is entitled to deference under Chevron v. NRDC , 467 U.S. 837 
(1984) . No, the plaintiffs argue, because, under the Supreme 
Court's holdings in Gonzales v. Oregon , 546 U.S. 243 (2006), and 
United States v. Mead Corp. , 533 U.S. 218 (2001), Congress has 
not "delegated authority to the agency generally to make rules 
carrying the force of law," and in any case the interpretation at 
issue here was not promulgated pursuant to any such authority. 

- 6 - 
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See Gonzales , 546 U.S. at 255-56, citing Mead , 533 U.S. at 226- 
27. Since at least 1996, the Federal Circuit has held that the 
PTO is not afforded Chevron deference because it does not have 
the authority to issue substantive rules, only procedural 
regulations regarding the conduct of proceedings before the 
agency. See Merck & Co. v. Kessler , 80 F.3d 1543, 1549-50 (Fed. 
Cir. 1996) . 

Here, as in Merck , the authority of the PTO is limited 
to prescribing "regulations establishing procedures for the 
application for and determination of patent term adjustments 
under this subsection." 35 U.S.C. § 154(b)(3)(A) (emphasis 
added) . Indeed, a comparison of this rulemaking authority with 
the authority conferred for a different purpose in the 
immediately preceding section of the statute makes it clear that 
the PTO' s authority to interpret the overlap provision is quite 
limited. In 35 U.S.C. § 154(b) (2) (C) (iii) the PTO is given the 
power to "prescribe regulations establishing the circumstances 
that constitute a failure of an applicant to engage in reasonable 
efforts to conclude processing or examination of an application" 
(emphasis added) — that is, the power to elaborate on the 
meaning of a particular statutory term. No such power is granted 
under § 154(b) (3) (A). Chevron deference does not apply to the 
interpretation at issue here. 

- 7 - 
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Statutory Construction 

Chevron would not save the PTO's interpretation, 
however, because it cannot be reconciled with the plain text of 
the statute. If the statutory text is not ambiguous enough to 
permit the construction that the agency urges, that construction 
fails at Chevron's "step one," without regard to whether it is a 
reasonable attempt to reach a result that Congress might have 
intended. See, e.g. , MCI v. AT&T , 512 U.S. 218, 229 (1994) 
("[A]n agency's interpretation of a statute is not entitled to 
deference when it goes beyond the meaning that the statute can 
bear. ") . 

The operative question under 35 U.S.C. § 154(b) (2) (A) 
is whether "periods of delay attributable to grounds specified in 
paragraph (1) overlap." The only way that periods of time can 
"overlap" is if they occur on the same day. If an "A delay" 
occurs on one calendar day and a "B delay" occurs on another, 
they do not overlap, and § 154(b) (2) (A) does not limit the 
extension to one day. Recognizing this, the PTO defends its 
interpretation as essentially running the "period of delay" under 
subsection (B) from the filing date of the patent application, 
such that a period of "B delay" always overlaps with any periods 
of "A delay" for the purposes of applying § 154(b) (2) (A). 

The problem with the PTO' s construction is that it 
considers the application delayed under § 154(b) (1) (B) during the 

_ 8 _ 
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period before it has been delayed . That construction cannot be 
squared with the language of § 154(b) (1) (B) , which applies "if 
the issue of an original patent is delayed due to the failure of 
the United States Patent and Trademark. Office to issue a patent 
within 3 years." (Emphasis added.) "B delay" begins when the 
PTO has failed to issue a patent within three years, not before. 

The PTO' s interpretation appears to be driven by 
Congress's admonition that any term extension "not exceed the 
actual number of days the issuance of the patent was delayed, " 
and by the PTO's view that "A delays" during the first three 
years of an applications' pendency inevitably lead to "B delays" 
in later years. Thus, as the PTO sees it, if plaintiffs' 
construction is adopted, one cause of delay will be counted 
twice: once because the PTO has failed to meet and administrative 
deadline, and again because that failure has pushed back the 
entire processing of the application into the "B period," 
Indeed, in the example set forth above, plaintiffs' calendar-day 
construction does result in a total effective patent term of 18 
years under the (B) guarantee, so that - again from the PTO's 
viewpoint — the applicant is not "compensated" for the PTO' s 
administrative delay, he is benefitted by it. 

But if subsection (B) had been intended to guarantee a 
17-year patent term and no more , it could easily have been 
written that way. It is true that the legislative context — as 
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distinct from the legislative history — suggests that Congress 
may have intended to use subsection (B) to guarantee the 17-year 
term provided before GATT. But it chose to write a "[guarantee 
of no more than 3-year application pendency," 35 U.S.C. 
§ 154(b) (1) (B) , not merely a guarantee of 17 effective years of 
patent term, and do so using language separating that guarantee 
from a different promise of prompt administration in subsection 
(A) . The PTO's efforts to prevent windfall extensions may be 
reasonable — they may even be consistent with Congress's 
intent — but its interpretation must square with Congress's 
words. If the outcome commanded by that text is an unintended 
result, the problem is for Congress to remedy, not the agency. 

JAMES ROBERTSON 
United States District Judge 
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UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF COLUMBIA 



WYETH, et al . , 

Plaintiffs, 



Civil Action No. 07-1492 (JR) 



JON W. DUDAS, Under Secretary of 
Commerce for Intellectual 
Property and Director of U.S. 
Patent and Trademark Office, 

Defendant . 

ORDER 

For the reasons stated in the accompanying memorandum 
opinion, plaintiffs' motion for summary judgment [12] is GRANTED 
and defendant's motion for summary judgment [16] is DENIED. The 
case is remanded to the agency for further proceedings that are 
consistent with this opinion. 



JAMES ROBERT SON 
United States District Judge 
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(54) METHODS AND APPARATUS FOR 

FEMORAL AND TIBIAL RESECTION 
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MN (US); David B. Goldstein, Cream 
Ridge, NJ (US) 

(73) Assignee: Hudson Surgical Design, Inc., Cream 
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ABSTRACT 



Methods and apparatus for knee arthroplasty utilize compo- 
nents including an alignment device, a single medially or 
laterally located guidance device, and a cutting device for 
use in preparing the bones of a knee joint to receive knee 
arthroplasty implants. The alignment device is used to locate 
and orient the guidance device adjacent the medial or lateral 
side of a long bone of a knee joint. The cutting device is 
engaged with the guidance device and plunged across the 
end of the long bone to create a resected surface with respect 
to which a knee arthroplasty implant will be fixed. In one 
embodiment, the cutting tool guidance device extends less 
than about half way across the end of a long bone of a knee 

54 Claims, 40 Drawing Sheets 
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METHODS AND APPARATUS FOR 
FEMORAL AND TIBIAL RESECTION 

RELATED APPLICATIONS 

This application is a continuation of U.S. application Ser. 
No. 09/799,325 filed Mar. 5, 2001 now U.S. Pat. No. 
6,695,848, which is a continuation-in-part of U.S. applica- 
tion Ser. No. 09/261,528, filed Mar. 3, 1999, now U.S. Pat. 
No. 6,197,064, which was a continuation of U.S. application 
Ser. No. 08/892,286 filed Jul. 14, 1997, now U.S. Pat. No. 
5,879,354, which was a divisional of U.S. application Ser. 
No. 08/649,465, filed May 17, 1996, now U.S. Pat. No. 
5,755,803, which was a continuation-in-part application of 
U.S. application Ser. No. 08/603,582, filed Feb. 20, 1996, 
now U.S. Pat. No. 5,810,827, which was a continuation-in- 
part application of U.S. application Ser. No. 08/300,379, 
filed Sep. 2, 1994, now U.S. Pat. No. 5,514,139, dated May 
7, 1996, and which was also a continuation-in-part applica- 
tion of U.S. application Ser. No. 08/479,363, now U.S. Pat. 
No. 5,643,272, which is a continuation-in-part of U.S. 
application Ser. No. 08/342,143, filed Nov. 18, 1994, now 
U.S. Pat. No. 5,597,379, which is a continuation-in-part 
application of U.S. application Ser. No. OS/300,379, filed 
Sep. 2, 1994, now U.S. Pat, No. 5,514,139, dated May 7, 
1996. U.S. Ser. No. 479,363. The entire disclosures of these 
related applications are expressly incorporated herein by 
reference, 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention generally relates to methods and apparatus 
for femoral and tibial resection to allow for the intercon- 
nection or attachment of various prosthetic devices. 

2. Related Art 

Different methods and apparatus have been developed in 
ihe past to enable a surgeon to remove bony material to 
create specifically shaped surfaces in or on a bone for 
various reasons including to allow for attachment of various 
devices or objects to the bone. Keeping in mind that the 
ultimate goal of any surgical procedure is to restore the body 
to normal function, it is critical that the quality and orien- 
tation of the cut, as well as the quality of fixation, and the 
location and orientation of objects or devices attached to the 
bone, is sufficient to ensure proper healing of the body, as 
well as appropriate mechanical function of the musculosk- 
eletal structure. 

In total knee replacements, a series of planar and/or 
curvilinear surfaces, or "resections," are created to allow for 
the attachment of prosthetic or other devices to the femur, 
tibia and/or patella. In the case of" the femur, it is common 
to use the central axis of the femur, the posterior and distal 
femoral condyles, and/or the anterior distal femoral cortex as 
guides to determine the location and orientation of distal 
femoral resections. The location and orientation of these 
resections are critical in that they dictate the final location 
and orientation of the distal femoral implant. It is commonly 
thought that the location and orientation of the distal femoral 
implant are critical factors in the success or failure of the 
artificial knee joint. Additionally, with any surgical proce- 
dure, time is critical, and methods and apparatus that can 
save operating room time, are valuable. Past efforts have not 
been successful in consistently and/or properly locating and 
orienting distal femoral resections in a quick and efficient 
manner. 
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The use of oscillating sawblade based resection systems 
has been the standard in total knee replacement for over 30 
years. Due to their use of this sub-optimal cutting tool, the 
instrumentation systems all possess certain limitations and 
5 liabilities. 

Perhaps the most critical factor in the clinical success of 
TKA is the accuracy of the implant's placement. This can be 
described by the degrees of freedom associated with each 
implant; for the femoral component these include location 

10 and orientation that may be described as Varus-Valgus 
Alignment, Rotational Alignment, Flexion-Extension Align- 
ment, A-P location, Distal Resection Depth Location, and 
Mediolateral Location. Conventional instrumentation very 
often relies on the placement of Vs or Vis inch diameter pin 

15 or drill placement in the anterior or distal faces of the femur 
for placement of cutting guides. In the case of posterior 
referencing systems, the distal resection cutting guide is 
positioned by drilling two long drill bits into the anterior 
cortex. As these long drills contact the oblique surface of the 

20 femur they very often deflect, following the path of least 
resistance into the bone. As the alignment guides are dis- 
connected from these cutting guides, the drill pins will 
"spring" to whatever position was dictated by their deflected 
course thus changing their designated, desired alignment to 

25 something less predictable and/or desirable. This kind of 
error is further compounded by the "tolerance stacking," 
inherent in the use of multiple alignment guides and cutting 
guides. Another error inherent in these systems further 
adding to mal-alignment is deflection of the oscillating 

30 sawblade during the cutting process. The use of an oscillat- 
ing sawblade is very skill intensive as the blade will also 
follow the path of least resistance through the bone and 
deflect in a manner creating variations in the cut surfaces 
which further contribute to prosthesis mal-alignment as well 

35 as poor fit between the prosthesis and the resection surfaces. 
Despite the fact that the oscillating saw has been used in 
TKA for more than 30 years, orthopedic salespeople still 
report incidences where poor cuts result in significant gaps 
in the fit between the implant and the bone. 

40 It is an often repeated rule of thumb for orthopedic 
surgeons that a "Well placed, but poorly designed implant 
will perform well clinically, while a poorly placed, well 
designed implant will perform poorly clinically." One of the 
primary goals of the invention described herein is to elimi- 

45 nate errors of this kind to create more reproducible, consis- 
tently excellent clinical results in a manner that requires 
minimal manual skill on the part of the surgeon. 
None of the previous efforts of others disclose all of the 

50 benefits and advantages of the present invention, nor do the 
previous efforts of others teach or suggest all the elements of 
the present invention. 

OBJECTS AND SUMMARY OF THE 
5S INVENTION 

Many of the specific applications of the method and 
apparatus of the present invention described herein apply to 
total knee replacement, a surgical procedure wherein planar 

60 surfaces and/or curvilinear surfaces must be created in or on 
bone to allow for proper attachment or implantation of 
prosthetic devices. However, it should be noted that it is 
within the scope of the present invention to apply the 
methods and apparatus herein described to the removal of 

05 any kind of material from bones in any other application 
where it is necessary, desirable or useful to remove material 
from bones. 
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The apparatus of the present invention comprises a num- the alignment rod, partially attaching the fixation head to the 

ber of components including a positioning apparatus, a proximal tibia, aligning lie alignment rod, completely 

pattern apparatus and a cutting apparatus, attaching the fixation head to the proximal tibia, intercon- 

The pattern apparatus is oriented and located by the use of necting the cutting guide clamps with the alignment rod, 

the positioning apparatus which references the geometry of s positioning the cutting guide clamps about the proximal 

a bone to be resected and/or other anatomic landmarks. tibia, securing the cutting guide clamps to the tibia at a 

When used to resect a distal femur, the positioning apparatus proper location, removing the fixation head, and cutting the 

also references the long axis of the femur. Once the pasi- proximal tibia with the milling bit. 

tioning apparatus has been properly located, aligned, and The implant of the present invention has an outer bearing 

initially fixed in place, the pattern apparatus may be attached 10 surface and an inner attachment surface. The outer bearing 

thereto, and then adjusted according to the preferences of the surface Junctions as a joint contact surface for the recon- 

surgeon utilizing the apparatus, and then the pattern appa- structed bone. The inner attachment surface contacts a bone 

ratus can be rigidly fixed to a bone to be resected. This and is attached thereto. The inner attachment surface of the 

ensures the pattern apparatus is properly located and ori- implant is curvilinear from an anterior to a posterior area of 

ented prior to the use of the cutting apparatus to remove 15 the femur, as is conventionally known, and is also curvilin- 

material from the bone. ear from a medial to a lateral area of the femur to approxi- 

More specifically, when the method and apparatus of the mate the shape of natural femur. The resection of the femur 

present invention are used in connection with resecting a for accommodating the implant can be properly performed 

distal femur, the positioning apparatus is located and aligned by a milling device employing one or more curvilinear 

utilizing the intramedullary canal of the femur, (thereby 20 milling bits. 

approximating the long axis of the femur), the distal surfaces There are numerous advantages associated with the cur- 

of the femoral condyles, the anterior surface of the distal vilinear implant of the present invention. First, it will allow 

femur, and the posterior surfaces of the femoral condyles, for a very thin implant cross-section and therefore necessi- 

which are referenced to indicate the appropriate location and tate the removal of the least amount of viable osseous tissue, 

orientation of the pattern apparatus. Fixation means may be 25 Accordingly, the kinematics of the artificial j oint could be 

used to fix the positioning apparatus, as well as the pattern made to be as close as possible to that of a healthy, natural 

apparatus to the distal femur. Means may be present in the knee joint. In addition, the curvilinear geometry of the 

positioning apparatus and/or pattern device for allowing the implant dramatically decreases the stress risers inherent in 

following additional adjustments in the location and orien- conventional rectilinear femoral implants and allows for a 

tation of the pattern device: 30 thinner cross-sectional geometry while potentially increas- 

1. internal and external rotational adjustment; ing the resistance of the implant to mechanical failure under 

2. varus and valgus angular adjustment; fatigue or impact loading. Conversely, the curvilinear geom- 

3. anterior and posterior location adjustments; etry of the implant may also allow for an advantageous 

4. proximal and distal location adjustment; and reduction in the flexurai rigidity of the implant which may 

5. flexion and extension angular adjustment. 35 result in avoidance of the "stress-shielding" inherent in rigid 
Cannulated screws, fixation nails or other fixation means implant designs. 

may then be used to firmly fix the pattern apparatus to the This curvilinear implant of the present invention could 

distal femur. The positioning apparatus may then be discon- also result in a less expensive femoral implant because of the 

nected from the paiiem apparatus and removed from the reduced amount of materia] needed for the implant, as well 

distal femur. Thus, the location and orientation of the pattern 40 as an improved, more natural, and even stronger knee 

apparatus is established. replacement. The cross-section of the implant could be 

The pattern device possesses slot-like features, or a cut- varied to assist in seating the implant and to increase the 
ting path, having geometry that matches or relates to the strength and fit of the implant. The implants of the present 
desired geometry of the cut. When used in connection with invention having curvilinear implant surfaces could be fab- 
resecting a knee, the cutting path resembles the interior 45 ricated of metal, plastic, or ceramic or any other material, 
profile of the distal femoral prosthesis. The cutting path Further, the thickness of the implants and the material 
guides the cutting apparatus to precisely and accurately required to fabricate the implant could be reduced as the 
remove material from the distal femur. Thus, the distal femur implants are adapted to increasingly curvilinear surfaces, 
is thereby properly prepared to accept a properly aligned and The resected surfaces of a femur or other bone to accept 
located distal prosthesis. 50 the implant of the present invention could be prepared by the 

In preparing a patella, the pattern device may be an apparatus and method for resection shown and described in 

integral part of the positioning apparatus which is oriented the prior related applications set forth herein, the entire 

and located by referencing the geometry of the patella itself disclosures of which are expressly incorporated herein by 

as well as the structures of the patellofemoral mechanism to reference. 

determine the location and orientation of a predominantly 55 The apparatus of the present invention comprises a num- 

planar resection. The cutting device may then be employed ber of components including a positioning and drill guide, a 

to perform the resection of the patella by traversing the path cutting guide and a cutting apparatus. The drill guide is used 

dictated by the pattern device, thus dictating the final loca- to create holes in the medial and lateral sides of the femur 

tion and orientation of the patella prosthesis. that correspond to the fixation features of the cutting guide. 

The apparatus of the present invention comprises a num- 60 The cutting guide is oriented and located by inserting 

ber of components including an ankle clamp, an alignment fixation nubs connected to the cutting guide into the medial 

rod, a fixation head, cutting guide clamps having an integral and lateral holes in the femur. The cutting guide can then be 

attachment mechanism, and a milling bit. " " further affixed to the femur. The cutting apparatus can then 

The method of present invention includes the steps of be used with the cutting guide to resect the femur. A 

attaching the ankle clamp about the ankle, interconnecting 65 conventional cutting block used with a conventional oscil- 

the distal end of the alignment rod with the ankle clamp, lating saw can also be positioned and interconnected with a 

interconnecting the fixation head with the proximal end of femur in a similar manner using the dri 11 guide of the present 
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invention to create medial and lateral holes. A cutting guide 
can then be attached to the holes. A conventional cutting 
block can be interconnected with the cutting guide for 
attachment of the block to the femur. This invention can also 
be used in connection with a cortical milling system, i.e., a 
cutting system for providing a curvilinear cutting path and 
curvilinear cutting profile. Likewise, a tibial cutting guide 
can similarly be positioned on a tibia with a drill guide. 

It is a primary object of the present invention to provide 
an apparatus for properly resecting the distal human femur. 

It is also an object of this invention to provide an 
apparatus for properly orienting a resection of 1he distal 
human femur. 

It is an additional object of the resection apparatus of the 
present invention to properly locate the resection apparatus 
with respect to the distal human femur. 

It is even another object of the resection apparatus of the 
present invention to properly orient the resection apparatus 
with respect to the distal human femur. 



It is a further object of the present invention to provide 
methods and apparatus Tor resecting a bone which allows 
one to visually inspect the location of the cut or cuts prior to 
making the cut or cuts. 
5 It is yet a further object of the present invention to provide 
a method and apparatus for resecting a bone which physi- 
cally removes material fern the bone along a surface 
dictated by a guide device. 
It is still a further object of the present invention to 
to provide a method and apparatus for resecting a bone which 
employs a milling bit or form cutler for removing material 
from the bone. 

It is a further object of the present invention to provide 
methods and apparatus for femoral and tibial resection 
is wherein the apparatus can be located on a bone to be cut in 
a quick, safe and accurate manner. 

It is a primary object of the present invention to provide 
i method and apparatus for properly resecting the proximal 



human tibia in connection with knee replacement surgery. 
It is another object of the resection apparatus of the 20 j t j s ai so m object of the present invention to provide a 
present invention to provide a guide device for establishing method and apparatus for resecting the proximal human tibia 
the location and orientation of the resection apparatus with which niinimizes the skill necessary to complete the proce- 
respect to the distal human femur. dure. 

It is still a further object of the resection apparatus of the It is another object of the present invention to provide a 
present invention to lessen the chances of fatty embolisms. 25 method ^ apparatus for resecting the proximal human tibia 
It is even a further object of this invention is to provide a which properly orients the resection of the proximal tibia, 
resection apparatus capable of forming some or all of the It is even another object of the present invention to 
resected surfaces of the distal human femur. provide a method and apparatus for resecting the proximal 

It is another object of the resection apparatus of the human tibia which is easy to use, 
present invention to provide an apparatus which is simple in 30 j, ig yet ^her object of the present invention to provide 
design and precise and accurate in operation. 

It is also an intention of the resection apparatus of the 
present invention to provide a guide device for determining 
the location of the long axis of the femur while lessening the 
chances of fatty embolism. 3 

It is also an object of the resection apparatus of the present 
invention to provide a device to physically remove material 
from the distal femur in a pattern dictated by the pattern 



It is even another object of the resection apparatus of the 
present invention to provide a circular cutting blade for 
removing bone from the distal human femur to resection the 
distal human femur. 

It is also an object of the present invention to provide 
method for easily and 

These objects and others are met by the resection method 
and apparatus of the present invention. 

It is a primary object of the present invention to provide 
methods and apparatus for femoral and tibial resection. 

It is another object of (he present invention to provide a 
method and apparatus for properly, accurately and quickly 
resecting a bone. 

It is also an object of this invention to provide a method 
and apparatus for properly orienting and locating a resection 



method and apparatus for resecting the proximal human 
tibia which orients the resection in accordance with what is 
desired in the art. 

It is still yet another object of the present invention to 
provide a method and apparatus for resecting the proximal 
human tibia which minimizes the amount of bone cut. 

It is a further object of the present invention to provide a 
method and apparatus for resecting the proximal human tibia 
which allows one to visually inspect the location of the cut 
prior to making the cut. 

It is even a further object of the present invention to 
provide a method and apparatus for resecting the proximal 
human tibia which is simple in design and precise and 
accurate in operation. 



,tely resecting a distal human 45 v *• n , "H 

' & It is yet a further object of the present invention to provide 

a method and apparatus for resecting the proximal human 
tibia which physically removes material from the proximal 
tibia along a surface dictated by a guide device. 

It is still a further object of the present invention to 
provide a method and apparatus for resecting the proximal 
human tibia which employs a milling bit for removing 
material from the proximal tibia. 

It is also an object of the present invention to provide a 
method and apparatus for resecting the proximal human tibia 
which includes a component which is operated, and looks 
and functions, like pliers or clamps. 

It is even another object of the present invention to 
provide an alternate embodiment of the method and appa- 
ratus for resecting the proximal human tibia which includes 
a component that resembles a U-shaped device for placing 
about the tibia. 

It is even a further object of the present invention to 
It is an additional object of the present invention to provide an alternate embodiment of the method and appa- 
provide a method and apparatus to physically remove mate- 65 ratus for resecting the proximal human tibia which includes 
rial from a bone in a pattern dictated by a pattern device a component that resembles an adjustable, square, U-shaped 
and/or the geometry of a cutting device. device for placing about the tibia. 



It is a further object of the present invention to provide a 
method and apparatus to properly locate and orient the 
resection apparatus with respect to a bone. 

It is another object of the present invention to provide 
methods and apparatus for femoral and tibial 
which are simple in design and precise and accurate 
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These objects and others are met and accompli shed by the 
method and apparatus of me present invention for resecting 
the proximal tibia. 

It is a primary object of the present invention to provide 
a method and apparatus for removing material from bones. 5 

It is another object of me present invention to provide a 
method and apparatus for properly resecting bone. 

It is also an object of this invention to provide a method 
and apparatus for properly orienting a resection of a bone. ^ 

It is a further object of the present invention to provide a 
method and apparatus to properly orient the resection appa- 
ratus with respect to a bone. 

It is an additional object of the present invention to 
provide a method and apparatus for properly locating a bone y 
resection. 

It is a farther object of the present invention to provide a 
method and apparatus to properly locate the resection appa- 
ratus with respect to a bone. 

It is even another object of the resection apparatus of the 2 
present invention to provide a guide device and method of 
use thereof for establishing the location and orientation of 
the resection apparatus with respect to a bone. 

It is an additional object of the present invention to 
provide a method and apparatus for making a curvilinear 2 
bone resection. 

It is still a further object of the resection apparatus of the 
present invention to lessen the chances of fatty embolisms. 

It is even further object of this invention to provide a 3 
method and apparatus capable of forming or re-forming 
some or all of the surfaces or resected surfaces of a bone. 

It is another object of the present invention to provide a 
method and apparatus which is simple in design and precise 
and accurate in operation. 3 

It is also an intention of the present invention to provide 
a method and apparatus for determining the location of the 
long axis of a bone while lessening the chances of fatty 
embolisms. 

It is also an object of the present invention to provide a 4 
method and apparatus to physically remove material from a 
bone in a pattern. 

It is an additional object of the present invention to 
provide a method and apparatus to physically remove mate- 
rial from a bone in a pattern dictated by a pattern device 4 
and/or the geometry of a cutting device. 

It is even another object of the resection apparatus of the 
present invention to provide a cylindrical or semi-cylindrical 
cutting device and method of use thereof for removing 
material from a bone. ' 

It is also an object of the present invention to provide a 
method and apparatus for easily and accurately resecting a 
bone. 

It is also an object of the present invention to provide a ; 
method and apparatus for resecting a bone which minimizes 
the manual skill necessary to complete the procedure. 

It is even another object of the present invention to 
provide a method and apparatus for resecting a bone which 

It is still yet another object of the present invention to 
provide a method and apparatus for resecting a bone which 
minimizes the amount of bone removed. 

It is a farther object of the present invention to provide a 
method and apparatus for resecting a bone which allows one t 
to visually inspect the location of the cut or cuts prior to 
making the cut or cuts. 
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It is yet a further object of the present invention to provide 
a method and apparatus for resecting a bone which physi- 
cally removes material from the bone along a surface 
dictated by a guide device. 

It is still a further object of the present invention to 
provide a method and apparatus for resecting a bone which 
employs a milling bit or form cutter for removing material 
from the bone. 

It is even another object of the present invention to 
: provide a method and apparatus for removing material from 
a bone such that both the cutting path and ratting profile are 
predominantly curvilinear. 

It is a primary object of the present invention to provide 
an apparatus to properly replace damaged bony tissues. 
5 It is also an object of this invention to provide an 
apparatus to properly replace damaged bony tissues in joint 
replacement surgery. 

It is also an object of the present invention to provide an 
implant for the attachment to a distal femur in the context of 
0 knee replacement surgery. 

It is an additional object of the present invention to 
provide a method and apparatus for making a curvilinear 
implant. 

It is another object of the present invention to provide an 
5 implant having a reduced thickness to reduce the amount of 
material required to make the implant. 

It is even another object of the present invention to 
provide an implant having curvilinear fixation surfaces for 
increasing the strength of the implant. 
0 It is another object of the present invention to provide an 
implant having a fixation surface that is anterior-posterior 
curvilinear and mediolateral curvilinear. 

It is another object of the present invention to provide an 
implant that has a fixation surface that is shaped to resemble 
5 a natural distal femur. 

It is also an object of the present invention to provide an 
implant apparatus for allowing proper patellofemoral articu- 
lation. 

liisafurtVi object oi tl e present inven ion to provide for 
0 minimal stress shielding of Jiving bone through reduction of 
flexural rigidity. 

It is an additional object of the present invention to 
provide an implant apparatus having internal fixation sur- 
faces which allow for minim al bony material removal. 
5 It is another object of the present invention to provide an 
implant apparatus with internal fixation surfaces that mini- 
mize stress risers. 

It is another object of the present invention to provide an 
implant apparatus having internal fixation surfaces for pre- 
0 cise fixation to curvilinear body resections. 

It is another object of the present invention to provide an 
implant apparatus having internal fixation surfaces for pre- 
cise apposition to curvilinear body resections. 

It is another object of the present invention to provide an 
implant apparatus having interna! fixation surfaces for cur- 
vilinear interior fixation geometries closely resembling the 
geometry of the external or articular geometry of the implant 
apparatus. 

It is also an object of this invention to provide a method 
and apparatus for properly locating and orienting a pros- 
thetic implant with respect to a bone. 

It is another object of the present invention to provide an 
implant which is simple in design and precise and accurate 
in operation. 

It is also an object of the present invention to provide an 
implant which minimizes the manual skill necessary to 
complete the procedure. 
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It is still yet another object of the present invention to FIG. 18 is a perspective view of another alternate embodi- 

provide an implant which minimizes the amount of bone ment of a. partial cutting guide for use in the present 

removed. invention when the patellar tendon, patella, or quad tendon 

It is even another object of the present invention to interferes with placement of the cutting guide about the tibia, 

provide a method and apparatus for removing material from 5 FIG. 19 is a rear perspective view of an embodiment of 

a bone such that both the cutting path and cutting profile are the pattern apparatus of the present invention, 

predominantly curvilinear. FIG. 20 is a front perspective view of the pattern appa- 
ratus shown in FIG. 19. 

BRIEF DESCRIPTION OF THE DRAWINGS FIG. 21 is a partially exploded side plan view of the 
10 positioning apparatus shown in FIG. 19. 

Other important objects and features of the invention will FIG. 22 is an exploded perspective view of the cross-bar 

be apparent from the following detailed description of the of the pattern apparatus shown in FIG. 19. 

invention taken in connection with the accompanying draw- FIG. 23 is a partially cut away side plan view of the 

ings in which: pattern plate/cross-bar attachment linkage for interconnect- 

FIG. 1. is an exploded view of the resection apparatus of 15 ing the pattern plate to the cross-bar as shown in FIG. 19. 

the present invention showing the positioning apparatus FIG. 24 is a perspective view of the positioning apparatus 

body, the angular adjustment component and the rotational of the present invention. 

alignment component. FIG. 25 is a top plan view of the positioning apparatus 

FIG. 2 is a side plan view of the guide device of the shown in FIG. 24. 

resection apparatus of FIG. 1 attached to a distal human 20 FIG. 26 is an exploded perspective view of the positioning 

femur apparatus shown in FIG. 24. 

FIG. 3 is an exploded view of the pattern device of the ^G. 27 is an exploded perspective view of the protractor 

resection apparatus of the present invention. «> d ^ e assembly portion of the positioning apparatus 

FIG 4 is a side plan view of the resection apparatus sho ™ 111 HG - 24 - , _,. 

shown in FIG. 2 with the pattern device fixed to the distal " FIGS. 28A-28D arc plan v.ewsot another embodiment of 

human femur atod ®? assemD ^ for use wlm ^ portioning apparatus 

FIG. 5 is an exploded front view of the cutting device of sh °™ in FIG. 24 . 

the resection apparatus of the present invention. fi . 2 ? » a f slde P Ian v ' ew °l m embodiment of the 

FIG. 6 is a top plan view of the pattern device and me f«* f ° r to ^ a PP™ shown m 

cutting device of the resection apparatus of the present 30 ly t0 a Done - 



Z a , Z HZ ^ FIG.SOisapartialsideplanviewofthepatternapparatus 

"u^^v^SSS^icdh^g showninFIGl^showingtheposterior/anteriorreferencing 



^heM groove for use with the resection apparatus shown ?1Q n ^ a ^ ^ ^ embodiment of the 



r 35 pattern apparatus shown in FIG. 19. 

FIG. 8 is a partially exploded side plan view of an na ^ & ^ ^ yiew of embodiment of the 

embodiment of the tibial resection apparatus of the present itiQnin ^ shown - m FIG 24 for use in perform . 

invention shown attached to the tibia wherein the cutting ? Hgam f nt PP baIallcing . FIGS . 32A and 32B £ cross . 

guide clamps are of a fixed size and directly interconnect ^ ^ A A ^ F]G n 

with the alignment rod. . 40 FIGS. 33 A and B are front plan views of an embodiment 

FIG. 9 is a top plan view of the tibial resection apparatus, Qf ^ ^ g of ^ nt &r cutting 

shown in FIG. 8 prior to insertion of the milling bit into the g feone a ^ cross . sec ti ona l plane, 

apparatus. p IG 34 is a perspec ti V e view of a handle for guiding a 

FIG. 10 is a partially exploded side plan view of anotfier mini Wt a , ong a cutting path 

embodiment of the tibial resection apparatus shown in FIG. 4J plG 3g ig g pelspective view of another embodiment of 

S, wherein the cutting guide clamps interconnect with the ±Q m apparanis ^ Qwa ^ FIG 19> nav j ng a milling bit 

alignment rod by means of a cutting guide clamp linkage. engage d therewith. 

FIG. 11 is a side plan view of an embodiment of the p]G 36 is a sjde plan view of ^ pattem apparatus shown 

cutting guide clamps shown in FIG. 8, wherein the cutting in FIG JS with the ^11^ bit disengaged from the pattern 

guide clamps are adjustable. 50 apparams . 

FIG. 12 is a top plan view of the cutting guide clamps F ] G , 37 j s another side plan view of the pattern apparatus 

shown in FIG. 11. shown in FIG. 36 showing the milling bit engaged with the 

FIG. 13 is a perspective view of an embodiment or Ihe pilt tem apparatus, 

tibial resection apparatus shown in FIG. 8, showing the FIG. 38 is a perspective view of a femoral implant having 

proximal tibial referencing stylus attached to the cutting 5J a curve( j implant bearing surface. 

guide clamps. FIG. 39 is a side plan view of the femoral implant shown 

FIG. 14 is a cross-sectional view of the profile of the ends m pj G 33, 

of the clamp members taken along line A-A in FIG. 12. jq Gi 40 \ s a s y e plan view of another embodiment of the 

FIG. 15 is a cross-sectional view of the profile of the ends pattern apparatus and positioning apparatus of the present 

of the cutting guides taken along line B-B in FIG. 12, the m invention for resecting a patella. 

ends of the clamps mating with the ends of the cutting guides F i G . 41 j s a top plan view of the patella resection 

for positioning the cutting guides with respect to the clamps, apparatus shown in FIG. 40. 

FIG. 16 is a perspective view of an alternate embodiment FIG. 42 is a front plan view of the patella resection 

of a U-shaped cutting guide for use in the present invention. apparatus shown in FIG. 40. 

FIG. 17 is a top plan view of another alternate embodi- 65 FIG. 43 is a perspective view of another embodiment of 

ment of a square U-shaped cutting guide for use in the the pattern apparatus of the present invention for cutting a 

present invention. hone. 
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FIG, 44 is a perspective view of another embodiment of The rotational alignment device, generally indicated at 50, 

the alignment apparatus shown in FIG. 24. includes a shaft 51 having a groove 52 therealong and a 

FIG. 45 is a partially exploded side plan view of another block 53 having a back surface 54 and wings 56. The 

embodiment of the pattern apparatus of the present invention rotational alignment device 50 is interconnected with the 

for cutting a bone. 5 positioning body 12 by means of the wings 56 received in 

FIG 46 is a partially exploded perspective view of the slots 16 of the positioning body 12. The rotational alignment 

interconnection of a handle with milling bit for use in device 50 may be secured to the positioning body 12 by 

connection with pattern plate shown in FIG. 45. means of locking screws 25 which extend through apertures 

FIG. 47 is front plan view of another cutting apparatus for £ ^ posmoning body 12 to contact the wings 56 The 

use in connection with the present invention 10 lockm 8 screws 25 may be made of various configurations 



fs taken along lines A-A, B-B, C-C and D-D of FIG. 48, 



device to another to ensure that the relative locations and 
orientations are maintained despite the rigors of surgery. 



respectively. ]S As shown in FIG. 2, wherein the positioning body 12 is 

FIG. 49 is a side p an view of me curvilinear milling bit fittedwimtheangularad j ustm e n t block 32 and the rotational 

and resection guide shown in FIG. 35. alignment device 50, the entire positioning apparatus 10 is 

FIG. 50 is a side plan view of another embodiment of the connected t0 a human femur 7 by means of the shaft 43 of 

femoral implant shown in FIG. 38. me mt ermedullary rod 42. The shaft 43 extends through the 

20 angular adjustment block 32, and thereby through the posi- 
tioning body 12 into the intermedullary canal which extends 
along the axis of the femur 7. The intermedullary rod 42, 
shown in FIG. 7, has a groove 41 transversing a helical path 

As shown generally in FIGS. 1-6, the resecting apparatus 45 a i oug me axis of the shaft 43. The groove 41 relieves 

of me present invention comprises a number of components, 25 intermedullary pressure that leads to fatty embolisms. 'Ihe 

namely positioning apparatus generally indicated at 10 com- cas j c concept of the intermedullary rod 42 with the groove 

prising positioning body generally indicated at 12, angular 41 is tflat as j t j s inserted into the femur, which contains 

adjustment block generally indicated at 32, rotational align- liquid fatty tissue, the liquid fatty tissue is drawn up the 

ment device generally indicated at 50, pattern device gen- groove 41 of the intermedullary rod 42 to draw the fatty 

erally indicated at 59 and cutting means generally indicated 30 liquid Kssue out of me femur . Preferably, the intermedullary 

at 90. rod would have a hexagonal head, (not shown) to permit it 

As shown in detail in FIG. 1, the positioning apparatus, to be driven by a powered device such as an electrical hand 

generally indicated at 10, includes a positioning body gen- held tool. Importantly, the groove 41 does not have a cutting 

erally indicated at 12 having sides 13, top surface 14, front edge, which would risk perforation of the femoral cortex, 

surface 15, back surface 19 and cross member 18. Extending 35 Accordingly, the device does not cut solid material, but 

from a lower end of the positioning body 12 is positioning removes liquid material from Ihe intermedullary canal, 

tongue 20 having an upper surface 22. Extending into the Therefore, the risk of fatty embolism is reduced, 

positioning body 12 from top surface 14 to the cross member After positioning body 12 is properly located against the 

IS and through the front sad back surfaces 15 and 19, is a femur 7 by means of Uiv iiiicriiiedullaiy rod 42 and the 

gap generally denned by slots 16 and partial slot walls 17. 40 angular adjustment block 32, fixation screws 26 may be 

Sides 13 include apertures 24 for receiving locking screws advanced through the apertures 27 in the positioning body 

25. Also extending through the body 12 from the back 12 until they make contact with the distal femoral condyles 

surface 19 to the front surface 15 are apertures 27 for of the femur 7, and are then driven into the distal femoral 

receiving fixation screws 26. condyles of the femur 7 to initially affix the positioning 

The positioning apparatus 10 receives and holds angular 45 apparatus to the distal femur 7. It should be noted that the 

adjustment block generally indicated at 32. Angular adjust- fixation screws 26 may also be advanced and adjusted to 

ment block 32 includes a front surface 34 having wings 36 make up for deficiencies in the distal femoral condyles, 

sized to be received by the slots 16 in the positioning body Accordingly, the positioning body 12 is positioned such that 

12 to hold the angular adjustment block 32. The angular the front surface 15 is put into contact with the distal femoral 

adjustment block 32 is locked into place in the positioning so condyles by direct contact, and the tongue 20 is positioned 

body 12 by means of locking screws 25, which extend under the femur 7 and in contact therewith, 

through apertures 24 in the positioning body 12 and contact As can be seen in FIG. 2, the shaft 51 of the rotational 

the wings 36 of the angular adjustment block 32 to secure alignment device 50 extends above the femur 7 and allowB 

the angular adjustment block 32 to the positioning body 12. for rotation of the pattern device 59, hereinafter described, 

The angular adjustment block 32 establishes the angular ss about the distal femur 7. Additionally, the rotational align- 

alignment and anterior/posterior location of the positioning ment device 50 allows for the anterior/posterior positioning 

apparatus 10. of the pattern device 59 with respect to the femur 7. 

The angular adjustment block 32 also includes back Importantly, the configurations of the positioning body 12, 

surface 38 and an aperture 40 extending from the back the angular adjustment block 32 and the rotational alignment 
surface 38 through the angular adjustment block 32 to the 60 device 50 are not limited to the structure set forth herein, but 

front surface 34. The aperture 40 receives an intermedullary may be of different shapes and may interconnect in different 

rod 42 therethrough. The intermedullary rod 42 comprises a ways. These components may even be formed as a unitary 

shaft 43 and a handle 44. The shaft 43 extends through the or partially unitary device. 

angular adjustment block 32 and into the intermedullary As shown in FIG. 3, the pattern device 59 includes partem 
canal which extends along the axis of the femur to aid in 65 plates 60 having tops 61, and cutting paths, generally 

establishing the orientation of the resection apparatus of the indicated at 62, extending therethrough. The cutting paths 62 

present invention as hereinafter described. outline the desired resection shape of the distal femur 7. 
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Generally, the cutting paths 62 could include a first vertical 
path 64, extending to a first diagonal path 65, extending to 
a second diagonal path 66, extending to a second vertical 
path 67, extending to a third diagonal path 68 and then 
extending to a horizontal path 69. Alternatively, the cutting 
paths 62 could describe any desired resection shape for the 
femur 7. The pattern plates 60 also include locking screws 
75 for interconnecting the pattern plates 60 with a crossbar 
SO. 

The pattern device 59 of the present invention preferably 
includes two pattern plates 60 held in a spaced apart rela- 
tionship by crossbar 80. The crossbar 80 separates the 
pattern plates 60 sufficiently to permit the pattern plates 60 
to extend along the sides of the distal femur 7. The crossbar 
80 includes a front surface 82, back surface 84, a top surface 
83, a central aperture 86 extending from the front surface 82 
to the back surface 84, a lock aperture 88 extending through 
the top surface 83, and a lock screw 89. The central aperture 
86 of the crossbar 80 receives the shaft 51 of the rotational 
alignment device 50. Accordingly, the pattern device 59 is 
interconnected with the positioning apparatus 10 so that the 
pattern device 59 is properly oriented with respect to the 
femur 7. Upon proper positioning of the crossbar 80, with 
respect to the shaft 51 of the rotational alignment device 50, 
lock screw 89 is extended through lock aperture 88 to 
contact the shaft 51 to lock the crossbar 80 and, accordingly, 
the pattern device 59, onto the shaft 51 of the rotational 
alignment device 50, and accordingly, to positioning appa- 
ratus 10. This completed assembly is attached to the femur 
7, as shown in FIG. 4. 

As additionally shown in FIGS. 3 and 4, the pattern plates 
60 include plate apertures 72 for receiving cannulated 
screws 70 which have apertures extending therethrough for 
receiving fixation nails 71 therethrough. Accordingly, after 
the pattern device 59 is interconnected with the positioning 
apparatus 10, and properly located and oriented with respect 
to the femur 7, the cannulated screws 70 are extended 
through the plate aperture 72 to contact the sides of the distal 
femur 7. Then, in order to fix the pattern plates 60 with 
respect to the femur 7, the fixation nails 71 are driven into 
the distal femur 7 to lock the pattern plate 60 into position 
on the distal femur 7. The cannulated screws 70 have sharp 
leading edges for allowing decisive purchase in the distal 
femur 7 before the introduction of the fixation nails 71 to 
complete fixation of the pattern device 59 to the distal femur 
7. 

The pattern plates 60 by virtue of the cutting paths 62, 
dictate the shape of the resection of the femur 7. The cutting 
paths 62 are essentially channels through the pattern plates 
60. The cutting paths 62 receive the cutting device and guide 
it as it resects the surface of the distal femur 7. The pattern 
plates 60 straddle the distal femur 7 mediolaterally and are 
suspended by the crossbar 80. Likewise, crossbar 80 main- 
tains the proper relationship between the pattern plates 60 
before and during the resection of the distal femur 7. The 
location of the crossbar 80 and accordingly, the pattern 
plates 60, may be adjusted with respect to the positioning 
apparatus 10 by adjusting the position of me block 53 of the 
rotational alignment device 50 within the slots 16 of the 
positioning body 12, and locking the same with locking 
screws 25. 

The cutting paths 62 in the pattern plates 60 receive and 
guide the cutting device shown in FIG. 5 and generally 
indicated at 90. The cutting device 90 performs the actual 
cutting of the femur 7 to resect the femur 7. The cutting 
device may be of any known configuration. In a preferred 
embodiment, the cutting device is a drill. The drill 90 is 
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generally cylindrical in shape and may possess helical 
cutting teeth along its length to cut the femur 7, The drill 90 
includes a hexagonal end 95 to permit the use of an electric 
powered drive, typically an electric drill. Further, the drill 90 

5 includes drill bushings 92 at the ends of the drill 90 to 
provide a non-metallic bearing between the cutting paths 62 
in the pattern plates 60 to avoid galling and to ensure smooth 
articulation of the drill 90 along the cutting path 62. Posi- 
tioned between the drill bushings 92 and the drill 90 are 

io retention springs 94 which are essentially coil springs 
retained within the drill bushings 92 to allow the drill 
bushings 92 to be easily attached and removed from the drill 
90. These retention springs 94 are commercially available in 
medical grade stainless steels. The drill bushings 92 retain 

15 the retention springs 94 which hold the drill bushings 92 in 
position 92 on the drill 90 while allowing the drill bushings 
92 to rotate freely. The drill 90 may also include circum- 
ferential grooves 9 1 for allowing attachment and retention of 
the drill bushings 92 by means of the retention springs 94. 

20 Importantly, the configuration of the drill 90 can vary in 
accordance with what is known in the art, as long as the 
cutting device can follow the cutting paths 62 in the pattern 
plates 60 to resect the femur 7. 
As shown in FIG. 6, after the pattern device 59 is attached 

35 to the distal femur 7, and positioned accordingly by means 
of the positioning apparatus 10, and secured to the distal 
femur 7 by means of cannulated screws 70 and fixation nails 
71, positioning apparatus 10 may be removed from connec- 
tion to the distal femur 7 leaving the pattern device 59 

30 attached to the distal femur 7 to permit resecting of the distal 
femur. The drill 90 is then positioned within the cutting paths 
62 between the pattern plates 60. Next the drill 90 is rotated 
by power means in connection with the hexagonal end 95, 
and is then moved along the cutting path 62 to resect the 

35 distal femur 7. It should also be noted that the cutting means 
could be operated by hand. 

Instead of two pattern plates 60, a single pattern plate 
could be employed if it is sufliciently sturdy to support and 
guide the drill. The pattern plates SO may also comprise 

40 plates having edges in the shape of the desired distal femoral 
resection pattern. Thus, the cutting device may be drawn 
along the edges of the pattern plates to resect the distal 
femur. Further, any cutting device that can be employed to 
follow the cutting paths in the pattern plates is considered to 

45 be within the scope of this invention. 

The resection apparatus of the present invention, through 
proper use as previously described, provides extremely 
accurate and reproducible bone cuts. While the anterior and 
distal areas of the femur will almost always be able to be 

so prepared in this manner, interference from soft tissue such as 
fat and ligaments may prohibit satisfactory preparation of 
the posterior femur. The preparation of any remaining femo- 
ral surfaces may be completed in any manner known in the 
art after using the instrumentation of the present invention. 

55 As shown in FIGS. 8-13, the tibial resection apparatus of 
the present invention includes a number of components, 
namely, cutting guide clamps generally indicated at 210, 
cutting guides generally indicated at 220, ankle clamp 
generally indicated at 250, alignment rod generally indicated 

60 at 260, cutting guide clamp linkage generally indicated at 
270, fixation block generally indicated at 280, proximal 
tibial referencing stylus generally indicated at 290, and 
milling bit generally indicated at 255. It should be noted that 
the cutting guides 220 may be formed integrally with the 

65 cutting guide clamps 210 as shown in FIGS. 8 and 9, or as 
separate members as shown in FIGS. 11, 12 and 13. Also, the 
cutting guides 220 may ride the alignment 260 as shown in 
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FIGS. 8 and 9, or they may interconnect with the alignment 
rod 260 by means of cutting guide clamp linkage 270, as 
shown in FIGS. 11, 12 and 13. 

As shown in FIG. 8, the ankle clamp 250 is attached at or 
just above the ankle and exterior to the skin. Any conven- 5 
tional ankle clamp may be used to firmly engage the ankle, 
or to engage the tibia above the ankle, to obtain a reference 
point for the other components of the present invention. 

The ankle clamp is interconnected with and locked into 
place on the alignment rod 260 in any way known in the art. 10 
Preferably, though not necessarily, the alignment rod 260 is 
vertically adjustable with respect to the ankle clamp 250. 
This vertical adjustment can be achieved at the ankle clamp 
250, at the interconnection of the ankle clamp 250 and the 
alignment rod 260, or within the alignment rod 260 itself. As 15 
shown in FIG. 8, the alignment rod includes a first lower end 
262 having an aperture 263 extending vertically therein for 
telescopically receiving a second upper end 265 of the 
alignment rod 260. A set screw 264 is provided for fixing the 
upper end 265 with respect to the lower end 262. 20 

The fixation block 280 is interconnected with an upper 
end of the alignment rod 260 by means of an aperture 282 
in the fixation block 280 sized to receive the alignment rod 
260 therethrough, or in any other manner known in the art. 
A set screw 284 may be provided to extend into the fixation 25 
block 280, through set screw aperture 286 in fixation block 
280, to contact the alignment rod 260, to lock the fixation 
block 280 onto the alignment rod 260. The fixation block 
280 additionally includes apertures extending vertically 
therethrough for receiving fixation pins 288 for affixing tile 30 
fixation block 280 to the proximal tibia 208. 

In operation, the ankle clamp 250 is attached about the 
ankte, or about the tibia j ust above the ankle, on the exterior 
of the skin. The fixation block 280 is already interconnected 
with the alignment rod 260. It is preliminarily positioned 35 
over the proximal tibia 208, and one of the fixation pins 288 
is driven into the proximal tibia 208. Thereafter, the align- 
ment rod 260 is adjusted to establish proper varus/valgus 
alignment and flexion/extension angulation as is conven- 
tionally known. Upon proper alignment of the alignment rod 40 
260, the other fixation pin 288 is driven into the proximal 
tibia 208 to completely fix the fixation block 280 to the 
il tibia 208 to lock in the proper alignment of the 
it rod 260. Then, the fixation block 280 may be 
locked into position on the alignment rod 260. 45 

After properly aligning and locking in the alignment of 
the alignment rod 260, the cutting guide clamps 210 and the 
cutting guides 220 may be employed. The cutting guide 
clamps 210 are interconnected with the alignment rod 260 
by means of cutting guide linkage 270. Alternatively, the so 
cutting guide clamps 210 could directly interconnect with 
the alignment rod 260 through apertures in the cutting guide 
clamps 210, as shown hi FIGS. 8 and 9. As shown in FIG. 
10, the cutting guide clamp linkage 270 comprises a body 
271 having an alignment rod aperture 272 for receiving and 55 
riding the alignment rod 260 and a pivot locking set screw 
274 which extends into the cutting guide clamp linkage 270 
through set screw aperture 275 for contacting the alignment 
rod 260 and locking the cutting guide clamp linkage 270 
with respect to the alignment rod 260. It should be pointed 60 
out that it may be desirable for the alignment rod 260 to have 
a flattened surface extending longimdinally along the align- 
ment rod 260 for co-acting with set screw 274 for main- 
taining proper alignment between the cutting guide clamp 
linkage 270 and the alignment rod 260. 65 

The cutting guide clamp linkage 270 also includes a pivot 
shaft 276 rigidly interconnected with the body 271 of the 



cutting guide clamp linkage 270 by member 277 to position 
the pivot shaft 276 a distance away from the body 271 such 
that the cutting guide clamps 210 can be interconnected with 
the pivot shaft 276 and can be properly utilized without 
interfering with the body 271 of the cutting guide clamp 
linkage 270. 

After the alignment rod 260 is properly aligned and 
locked into position, the cutting guide clamp linkage 270 is 
moved into its approximate desired position at the proximal 
tibia 208. It should be noted that the cutting guide clamp 
linkage 270 of present invention is positioned on the align- 
ment rod 260 at the beginning of the procedure, prior to 
aligning the alignment rod 260, and prior to interconnecting 
the fixation block 280 with the alignment rod 260. However, 
it is within the scope of the present invention to provide a 
cutting guide clamp linkage 270 which is attachable to the 
alignment rod 260 after the alignment rod 260 has been 
aligned and locked into position. 

After the cutting guide clamp linkage 270 is preliminarily 
approximately located, it is locked into place on the align- 
ment rod 260. Thereafter, the cutting guide clamps 210 may 
be interconnected with the pivot shaft 276 by means of 
corresponding pivot apertures 217 in the cutting guide 
clamps 210. 

As shown in FIGS. 11 and 12, the cutting guide clamps 
210 include opposing hand grips 212 for grasping and 
manipulating the cutting guide clamps 210. Crossbar mem- 
bers 214 extend from the hand grips 212 to clamp members 
218. The crossbar members 214 cross over each other at 
cross over point 215 whereat the crossbar members 214 have 
mating recessed portions 216 which function to maintain the 
hand grips 212 in the same plane as the clamp members 218. 
At the cross over point 215, the crossbar members 214 can 
pivot with respect to each omer such that movement of the 
hand grips 212 towards each other moves the clamp mem- 
bers 218 together, and likewise, movement of the hand grip 
members 212 away from each other serves to move the 
clamp members 218 apart in the same manner as scissors or 
pliers. At the cross over point 215, the crossbar members 214 
have corresponding pivot apertures 217 for receiving the 
pivot shaft 276 of the cutting guide clamp linkage 270. Thus, 
the cutting guide clamps 210 pivot about the pivot shaft 276 
of the cutting guide clamp linkage 270. It should be noted 
that the crossbar members 214 could be interconnected with 
each other by a rivet or other means known in the art, or 
could be entirely independent pieces which co-act as set 
forth above only upon being seated on pivot shaft 276. 

The clamp members 218 of the cutting guide clamps 210 
include cutting guide adjustment screw apertures 219 at the 
far ends thereof for receiving A-P adjustment screws 230 for 
adjustably interconnecting the cutting guides 220 with the 
clamp members 218, for adjustable movement in the direc- 
tion shown by arrow C in FIG. 11. The clamp members 218 
may be adjustably interconnected with the cutting guides 
220 in any way known in the art. In one embodiment, the 
cutting guide adjustment screw apertures 218 are threaded 
and the cutting guides 220 have corresponding elongated 
apertures 228 extending over a portion of the length thereof 
for receiving the A-P adjustment screws at a desired location 
therealong. The A-P adjustment screws include a head 231, 
a retaining head 232, and a threaded shaft 234. When the 
cutting guides 220 are positioned correctly with respect to 
the clamp members 218, the A-P adjustment screws 230 are 
tightened down to lock the cutting guides 220 onto the clamp 
members 218 by actuating the head 231 to turn down the 
threaded shaft 234 with respect to the clamp member 218. 
Note the retaining head 232 of the A-P adjustment screws 
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prevent the shaft 234 from being backed off out of engage- 
ment with the clamp member 218. 

As shown in FIGS. 14 and 15, respectively, the clamp 
members 218 are shaped with opposing interior edges 
having chamfers 238 and the opposite exterior edges of the 
cutting guides 220 have mating recesses 239, both of said 
profiles extending along the contacting surfaces of the clamp 
members 218, as seen along line A-A in FIG. 12, and the 
cutting guides 220, as seen along line B-B in FIG. 12, to 
maintain a proper planar alignment therebetween. It should 
of course be noted that any other method known in the art 
may be employed to maintain the clamp members 218 and 
the cutting guides 220 in alignment. Additionally, the cutting 
guides 220 may include A-P adjustment screw recesses 237 
for receiving the head 231 of the A-P adjustment screw 23 0. 

The cutting guides 220 further include tibia attachment 
means for attaching the cutting guides 220 to the tibia 208. 
Any known attachment means may be employed to attach 
the cutting guides 220 to the tibia 208. As shown in FIGS. 
9 and 11, a preferred attachment means for attaching the 
cutting guides 220 to the tibia 208 are pins 236 extending 
through pin apertures 227 in the cutting guides 220. The pins 
236 may be captured in the pin apertures 227, or they may 
be entirely separate. Preferably, means exist on the culling 
guides 220 for preliminarily attaching the cutting guides 220 
to the tibia 208 prior to pinning the cutting guides 220 
thereto, so that after proper positioning of the cutting guides 
220, the hand grips 212 can be actuated by squeezing the 
hand grips 212 together to contact the cutting guides 220 
against the tibia 208 so that the cutting guides 220 are 
preliminarily attached to the tibia 208. Such means may 
include a plurality of small pins captured by the cutting 
guide 220 , or any other suitable means. After the preliminary 
attachment of the cutting guides 220 to the tibia 208, final 
attachment may be made by attachment pins 236 or by any 
other means known in the art. 

The cutting guides 220, importantly, include cutting slots 

222 which each comprise lower cutting slot guide surface 

223 and upper cutting slot retaining surface 225, as weii as 
cutting slot entrance and exit 224 at one end thereof and 
cutting slot end wall 226 at the other end thereof. The cutting 
slot 222 is of a length sufficient to extend across the 
proximal tibia 208, at a desired angle to the intennedullary 
canal, at the widest point of the proximal tibia 208, to allow 
the entire upper surface of the proximal tibia 208 to be cut. 
The cutting slot 222 is of a size sufficient to receive a 
cylindrical milling bit 255 such as that shown in FIG. 16 and 
described in U.S. Pat. No. 5,514,139, filed Sep. 2, 1994 by 
Goldstein, et al. The milling bit 255 comprises central 
cutting portion 257 having helical cutting teeth along its 
length for cutting bone. The milling bit 255 further com- 
prises spindles 256 extending from the central cutting por- 
tion 257 for supporting the central cutting portion 257. 

The milling bit 255 is inserted into and received in the 
cutting slot 222 through cutting slot entrance 224, along the 
direction shown by arrow A in FIG. 16. Note that the cutting 
slot entrance 224 may be of a wider slot area or an upturned 
portion of the slot 222 or the milling bit 255 may merely be 
inserted and removed from the slot 222 at an end thereof. 
The spindles 256 extend through and co-act with the lower 
cutting guide surface 223 and the upper retaining surface 
225 of the cutting slot 222 to guide the milling bit 255 along 
the cutting slot 222 to resect the proximal tibia 208, along 
the direction shown by arrow B in FIG. 16. At an end of one 
or both of the spindles 256 is a means for engaging the 
milling bit 255 with a drive means such as an electric drill, 
or other drive means. This engagement means may include 



14,541 B2 

18 

a hexagonal head on one of the spindles, or any other 
suitable method of engagement known in the art. Addition- 
ally, bushings may be employed, either on the milling bit 
255 or captured by the cutting slot 222, to provide a 

5 non-metallic bearing between the spindles 256 of the milling 
hit 255 and the cutting slot 222 to avoid galling and to ensure 
smooth articulation of the milling bit 255 along the cutting 
slots 222. Importantly, the configuration of the milling bit 
255 may be varied in accordance with what is known in the 

to art, as long as the cutting device can follow the cutting path 
of the cutting slot to resect the proximal tibia. Additionally, 
it should also be pointed out that other cutting tools may be 
used in accordance with the present invention, including an 
oscillating or reciprocating saw or other means for resecting 

15 the tibia by following the cutting slots on the cutting guides. 
After the cutting guide clamps 210 are preliminarily 
located along the alignment rod 260, the cutting guides 220 
are adjusted with respect to the clamp members 218 for 
proper anterior-posterior positioning to extend along the 

20 proximal tibia 208 for guiding the milling bit 255. Impor- 
tantly, the cutting slots 222 should extend beyond the edges 
of the proximal tibia 208. Once proper anterior-posterior 
alignment is obtained, the cutting guides 220 may be locked 
into place on the clamp members 218. 

25 Thereafter, a proximal tibial referencing stylus 290 may 
be attached to a referencing bracket 292 on the cutting 
guides 220. The referencing bracket 292 may be positioned 
in any location on the cutting guides 220, or on any other 
convenient component of the tibia resection system of the 

30 present invention. Alternatively, the referencing stylus 290 
may be formed as part of a component of the present 
invention, or as a separate component which could function 
merely by contacting the cutting guides 220 of the present 
invention or any other component thereof. The referencing 

35 stylus 290, shown in FIG. 13, includes stylus body 294 
which may be interconnected with the referencing bracket 
292 in any manner known in the art, preferably by a quick 
release and connect mechanism or a threaded connection. 
Tne stylus body 294 supports a stylus arm 29S, which is 

40 rotatable with respect to the stylus body 294 and configured 
to extend out and down from the stylus body 294 to contact 
the proximal tibia 208 at a tip 298 of the stylus arm 296. The 
stylus body 294, arm 296 and tip 298 are sized to contact the 
proximal tibia 208 to reference the positioning of the cutting 

45 guides 220 to cut the proximal tibia at a proper distance 
below the proximal tibia 208 as is known in the art. The 
stylus arm 296 may include more than one tip 298, such 
other tips extending down from the stylus body 294 in 
varying distances. 

so In operation, one determines the desired location of the 
stylus tip 298, unlocks the cutting guide clamp linkage 270 
to permit the linkage 270 to move up and down the align- 
ment rod 260, and places the tip 298 on the lowest point of 
the proximal tibia 208 to reference the position of the cutting 

5S guides with respect to the proximal tibia 208 and with 
respect to the alignment rod 260. Thereafter, the cutting 
guide clamp linkage 270 is locked to the alignment rod 260 
to lock the cutting guides 220 into the proper position on the 
alignment rod 260, and accordingly, into proper position 

60 with respect to the proximal tibia 208. Thereafter, the hand 
grips 212 are actuated to press the cutting guides 220 against 
the proximal tibia 208 to preliniinarily lock them into 
position on the proximal tibia 208. Next, the cutting guides 
220 are fixed to the proximal tibia 208 by pins 236 or any 

65 other desired fixation means. The fixation block 280 can 
then be removed from the proximal tibia 208, and the 
proximal tibia 208 may be resected. 
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across the tibia to cause damage to the tissue about the tibia. 
Additionally, a support member, not shown, could be pro- 
vided to extend from the cutting guide 350, over and across 
the tibia to the other side thereof where it could have a slot 
5 to capture the milling bit and provide additional support 
thereto. The reference numerals 338, 360 and 392 corre- 
spond to the reference numerals 238, 260 and 292 respec- 

As shown generally in FIGS. 19-23, the pattern apparatus 
10 of the present invention, generally indicated at 430, com- 
prises pattern plates, generally indicated at 432, and crossbar 
apparatus, generally indicated at 440. 

Pattern Plates 

Pattern plates 432 include fixation apertures 434 extend- 
15 ing therethrough for accepting fixation means, as will here- 
inafter be described, for affixing the pattern plates 432 to a 
bone. The pattern plates 432 further include a cutting path 
436 for dictating the path along which a bone is to be cut. 
As shown in FIGS. 19-23, which are directed to an embodi- 



The cutting operation is similar to the cutting operation 
set forth in U.S. Pat No. 5,514,139, filed Sep. 2, 1994 by 
Goldstein, et al. Essentially, the cutting operation comprises 
inserting the milling bit 255 into the cutting guide slots 222 
through the slot entrance/exit 224 to position the central 
cutting portion 257 between the cutting guides 220, the 
spindles 256 extending through the cutting guide slots 222. 
After the milling bit 255 is positioned, the drive means may 
be interconnected therewith, actuated, and the milling bit 
255 moved along the cutting slots 222 to resect the proximal 
tibia 208. 

It should be noted that a handle may be provided for 
attachment to the spindle which is not driven so that such 
spindle may be guided evenly through the cutting slots 222 
to facilitate the cutting procedure. Alternatively, a handle 
can be provided which interconnects with both spindles to 
further facilitate control of the milling bit 255 during the 
cutting procedure. Additionally, the bushings that fit over the 
spindles 256 of milling bit 255 and ride in the cutting slots 

222 may be captured in the ends of the handle and the 20 mentofthe present invention for resecting a distal femur, the 
milling bit received therethrough. '' """" ' '"' '" '"" ' 

Additionally, it should be pointed out that it is within the 
scope of the present invention to modify the cutting slots 222 
such that the upper retaining surface is eliminated, and the 



cutting path 436 in the pattern plates 432 matches the profile 
of a femoral component of a knee prosthesis for resecting the 
femur to accept the femoral component of the prosthesis. 
Importantly, as will hereinafter be described, the cutting path 



milling bit 255 merely follows the lower cutting guide 25 436 could be identical in size and shape to an 



e 223. With the cylindrical milling bit 255 herein 
described, this is especially viable as the milling bit 255 
tends to pull down into the bone as it is cutting, thereby 
primarily utilizing the lower cutting guide surface 223 of the 
cutting guide 220. 

As shown in FIGS. 16-18, various other embodiments of 
the cutting guides are considered within the scope of the 
present invention. The cutting guide 320 shown in FIG. 16 
is of a generally U-shaped configuration, having cutting 



bearing surface of a femoral component of the knee pros- 
thesis, or could vary in size and shape in accordance with 
alternative methods and apparatus used to perform the 
resection. For example, the cutting path could be larger than 
30 the desired resection, but a larger cutting tool could be used 
to arrive at a resection of the desired the desired size. 

In the embodiment of the present invention shown in FIG. 
21, the cutting path 436 includes an anterior end 436A, an 
cut portion 436B, an anterior chamfer portion 436C, 



guide slots 322, lower cutting guide surface 323, upper 35 a distal cut portion 436D, a posterior chamfer portion 436E, 



retaining surface 325, pin apertures 327 and alignment rod 
aperture 328. This cutting guide 320 is used in the same 
manner as the cutting guides hereinbefore described, the 
differences being that the cutting guide 320 interconnects 



a posterior cut portion 436F, and a posterior end 436G. 
Alternatively, the cutting path 436 could be of any desired 
shape in accordance with the prosthesis systems of the 

._,..„„„ c .-. --. .- various manufacture.-!! f such prosthesis, the desires of ths 

directly with the alignment rod and that various size cutting 40 surgeon utilizing the apparatus and/or the application for 
;t be provided to accommodate various sized which a bone is to be cut. 

Although a single pattern plate 432 may be employed in 
resecting a femur or other bone (and in some cases, i.e., a 
partial femur resection, it may be preferable to employ a 
; 45 single pattern plate 432), two pattern plates 432 are gener- 
ally employed to co-act with each other to support a cutting 



Likewise, the cutting guide 320, shown in FIG. 17, 
operates in the same manner as the cutting guide devices 
hereinbefore described, but it does not include cutting guid< 
clamps. The cutting guide 320 includes cutting slots 322, 
and it interconnects directly with alignment rod by means of 
aperture 328. The distance between facing members 330 can 
be adjusted by moving base members 332 and 334 with 
respect to each other to size the cutting guide 320 for the so 
tibia to be cut. Upon proper sizing, the base members 332 
and 334 may be locked with respect to each other by set 
screw 336 or any other means known in the art. 

FIG. 18 shows an embodiment of the cutting guide for use 
when the patellar tendon, the patella, or the quad tendon 55 
interferes with the placement of the other cutting guides of 
the present invention. As shown in FIG. 18, the cutting guide 
350 may be directly interconnected with the alignment rod, 
and positioned on the tibia as hereinbefore set forth. Basi- 
cally, this embodiment of the invention includes only one 60 
cutting guide. The cutting guide 350 and (he cutting guide 
slot 322 may be wider than in the previous embodiments to 
help stabilize the milling bit in operation. In this embodi- 
ment, the milling bit may be first plunged across the tibia, 
and then moved therealong. The milling bit may be spring 65 
loaded to increase resistance as it is plunged through the 
cutting guide to bias the bit against being pronged too far 



sides of a bone to be cut. In the c 
resecting a femur, a preferred embodiment of the present 
invention, as shown in FIGS. 19-21, comprises two pattern 
plates 432 positioned on opposing sides of a femur. The 
pattern plates 432 are interconnected with each other, and 
maintained in proper alignment with respect to each other by 
a crossbar apparatus generally indicated at 440, to straddle 
a bone. The pattern plates 432 include crossbar apertures 
438 for interconnecting with the crossbar apparatus 440. The 
pattern plates may also include crossbar slots 439 for 
permitting quick connect/disconnect between the pattern 
plates 432 and the crossbar apparatus 440. Of course, it 
should be noted that the pattern plates 432 could intercon- 
nect with the crossbar in any other manner known in the art, 
or especially with bone cutting applications other than 
resecting the femur, the pattern plates 432 could be used 
without a crossbar. 
Crossbar Apparatus 

The crossbar apparatus 440 includes a number of com- 
ponent parts, namely, T-bar 442 having a top 444 and a stem 
446 interconnected with and extending from the top 444 in 
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the same plane. The T-bar 442, shown in the figures, 
comprises a flat metal member having a uniform rectangular 
cross-section through both the top 444 and the stem 446. 
Three threaded lock apertures 448 are formed through the 
T-bar 442, one at each end of the top 444 and at the far end 
of the stem 446. Lock screws 450, having gripable heads 452 
and shafts 454 with threaded waists 456, threadably engage 
the threaded lock apertures 448 in the T-bar 442. The lock 
screws 4S0 further include pin holes 458 extending radially 
through the shafts 454 at the terminal ends thereof for 
receiving pins 459 for capturing the lock screws 450 on the 
T-bar 442. 

The crossbar apparatus 440 further includes linkages 460 
having a first end for interconnection with the T-bar 442 and 
a second end for supporting and engaging pattern plates 432 . 
The first ends of the linkage 460 include a lower flat surface 
462 for contacting the T-bar 442, overhanging shoulders 464 
for contacting the sides of the T-bar 442, and an upper flat 
surface 466 for contact with the lock screws 4S0 for locking 
the linkages 460 onto the T-bar 442. As shown in detail in 
FIG. 23, the second ends of the linkage 460 include cylin- 
drical supports 468 for supporting the pattern plates 432 
thereon. The cylindrical supports 468 include axial extend- 
ing apertures 469 for receiving capture pins 470 there- 
through, the capture pins 470 including flanged ends 472 and 
threaded ends 474. The capture pins 470 serve to capture 
pattern lock nuts 476 on the linkages 460, the capture pins 
470 extending through the axial apertures 469, the flanged 
ends 472 retaining the capture pins 470 therein, the threaded 
ends 474 extending out of the cylindrical supports 469 and 
into the threaded interior 477 of the pattern lock nuts 476. 
The cylindrical supports 468 receive the crossbar apertures 
438 of the pattern plates 432 and the pattern lock nuts 476 
are threaded down onto the capture pins 470 to secure the 
pattern plates 432 to the crossbar apparatus 440. Of course, 
other embodiments of the crossbar apparatus sufficient for 
supporting the pattern plates of the present invention are 
considered within the scope of the present invention. 

Positioning Apparatus 

As shown in FIGS. 24-28, the positioning apparatus of the 
present invention is generally indicated at 510. The posi- 
tioning apparatus generally comprises positioning body 520 
and alignment apparatus 580. The positioning body 520 
comprises a frame 522 having sides 524, bottom 526 and top 
528 arranged to form a frame having a rectangular aperture 
defined therewithin. The top 528 further includes a head 530 
formed thereon having a linkage aperture 532 extending 
merethrough at an upper end thereof, and having a lock 
aperture 534 extending from the upper edge of the head to 
the linkage aperture 532. A lock screw 536 having a threaded 
shaft 538 extends into and is threadably engaged with the 
lock aperture 534 for locking the head 530 to a linkage, 
namely crossbar linkage 540. Crossbar linkage 540 includes 
a first end having an upper flat surface 542 for interconnect- 
ing with the crossbar in a manner similar to the pattern plate 
linkages for attaching the pattern plates to the crossbar as 
hereinbefore described. The crossbar linkage 540 further 
includes a shaft 544 which is received by the linkage 
aperture 532 in the head 530 to interconnect the positioning 
body 520 with the crossbar linkage 540 and hence with the 
crossbar apparatus 440 and the pattern apparatus 430. The 
positioning body can then be locked onto the crossbar 
linkage 540 by means of lock screw 536. 

The end of shaft 544 of the crossbar linkage 540 includes 
projections 546 extending axially from the shaft 544. When 
the shaft 544 is positioned in the linkage aperture 532, the 
projections 546 extend beyond the frame 522 and are 
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received in slots 556 in alignment indicator 550 for keying 
the orientation of the alignment indicator 550 with the 
alignment of the crossbar linkage 540, and hence with the 
alignment of the crossbar apparatus 440 and the pattern 

5 apparatus 430. The alignment indicator 550 includes an 
alignment arrow 552 for indicating alignment on a scale that 
may be set forth on the positioning body 520. An indicator 
pin 558 having a shaft 559 may be employed to pin the 
alignment indicator 550 to the crossbar linkage 540. 

10 Attachable to the bottom 526 of the positioning body 520 
is skid 560. The skid 560 includes skid apertures 562, one of 
which may include an aperture flat 564 for ensuring proper 
alignment and positioning of the skid 560 with respect to the 
positioning body 520. The skid 560 is attached to the bottom 

15 526 of the positioning body 520 by means of skid bolts 566 
having threaded shafts 568 which co-act with threaded 
apertures in the bottom 526 of the positioning body 520. Of 
course, the skids could be formed integrally as part of the 
positioning body. 

20 The sides 524 of the positioning body 520 include slots 
570 extending in a facing relationship along the sides 524. 
The slots extend from exterior surfaces of the sides to 
interior surfaces thereof, i.e., to the interior rectangular 
aperture formed within the positioning body 520. 

25 Alignment Apparatus 

The alignment apparatus 580 interconnects with the posi- 
tioning body 520 by means of alignment guide body 582 
which is a U-shaped member having sides 584 and a bottom 
586. The alignment guide body 582 is sized to fit within the 

30 rectangular aperture formed within the positioning body 
520. The alignment guide body 582 is retained within the 
positioning body by means of guide studs 572 that extend 
through the sides 524 of the positioning body 520 within the 
slots 570 and into guide apertures 588 at one side of the 

35 alignment guide body 582. At the other side of the alignment 
guide body 582 a lock stud 584 extends through the slot 570 
in the side 524 of the positioning body 520 and into a 
threaded lock aperture 589 in the alignment guide body 582. 
The guide studs 372 and the lock sfod 574 co-act to maintain 

40 the alignment guide body 582 within the positioning body 
520, and the lock stud 574 can be threaded down to lock the 
vertical position of the alignment guide body 582 with 
respect to the positioning body 520. 

At upper ends 590 of the sides 584 of the alignment guide 

45 body 582 are plate apertures 591. The alignment plate 592 
includes bolt apertures 595 aligned with the plate apertures 

591 of the alignment guide body 582, and plate bolts 594 
extend through the bolt apertures 595 in the alignment plate 

592 and into the plate apertures 591 to secure the alignment 
50 plate 592 to the alignment guide body 582. The alignment 

plate 592 further includes rod guide aperture 597 which 
receives rod guide bolt 596 therethrough to interconnect the 
alignment plate 592 with the 1M rod guide 610 as will 
hereinafter be described. Additionally, the alignment plate 

55 592 includes lock slot 606 extending through the alignment 
plate 592 along an arc for purposes hereinafter described. 

The IM rod guide 610 includes IM rod aperture 612 for 
receiving an IM rod merethrough. The IM rod guide 610 is 
interconnected at a forward end with the alignment plate 592 

60 by means of plate attachment aperture 614 on the rod guide 
610 which receives rod guide bolt 596 therein, after such 
bolt 596 passes through the alignment plate 592 to secure the 
rod guide 610 in a pivoting relationship with respect the 
alignment plate 592 at forward ends of the rod guide 610 and 

65 the alignment plate 592. The IM rod guide 610 is addition- 
ally interconnected with the alignment plate 592 by rod 
guide lock bolt 600 which includes a threaded shaft 210 and 
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pin aperture 602. The rod guide lock bolt 600 extends aperture 434. A driving cap 680 is interconnected with the 
through the slot 606 in the alignment plate 592 and through captured head 678 at the outside of the pattern plate 432. The 
threaded lock bolt aperture 616 in the rod guide 610 where driving cap 680 includes a shaft 682 received by the cap- 
it is captured by means of capture pin 618 extending through tared head 678, a flanged head 684 for contacting against the 
the pin aperture 602. The IM rod guide further includes rod 5 outside of the pattern plate 432, and a driver recess 686 of 
guide handle 620 which is configured to be easily manipu- any desirable configuration for receiving driving means such 
] ate d. as a flat, phillips or hex head driving means for driving the 

The alignment plate 592 further includes a printed angular driving cap 680 to drive the driving screw 672 to move the 

rotation scale which indicates the degree of angular rotation spike or spikes 662 towards or away from a bone, 

between the rod guide 620 and tile alignment apparatus, and l o Importantly, this type of fixation means allows for fixation 

hence, the angular rotation between the IM rod and the or me pattern plates 432 to even osteoporotic bones. Addi- 

positioning body 520. After such alignment is determined, it tionally, this fixation means is self-adjusting to fit changing 

can be locked into place by tightening down rod guide lock contours of bones. Further, because of its relatively low 

bolt 600. Thereafter, with such angular rotation fixed, the profile, this fixation means does not interfere with soft tissue 

pattern apparatus 430 can be positioned with respect to the 15 about a bone to be cut. Other types of fixation means include 

bone to cut, and the positioning apparatus 510 can be cannulated screws, pins, spring loaded screws, captured 

removed from interconnection with the IM rod and the screws, spiked screws and/or combinations thereof, all of 

pattern apparatus 430, the IM rod removed from the bone, which are considered within the scope of the present inven- 

and bone cutting can be initiated. uon and could be used in connection with the present 

In another embodiment, as shown in FIGS. 28A, 28B, 20 invention. 

28C and 28D, IM rod guide block 630 is used instead of the Anterior/Posterior Referencing 

alignment plate 592 and the alignment guide body 582. The The apparatus of the present invention further includes 
IM rod guide block 630 includes a rear surface 632, a fiont built-in anterior/posterior referencing means as shown in 
surface 634, a top surface 636 and sides 638. The sides 638 FIG. 30 for use in connection with preparation of the distal 
include retaining flanges 640 at the rear and front surfaces 25 femur in total knee replacement. As is known in the art, 
for retaining the IM rod guide block 630 within the rectan- anterior/posterior referencing refers to proper positioning of 
gular aperture formed by the positioning body 520. The IM the distal femur cuts with respect to the anterior and/or 
rod guide block 630 further includes IM rod aperture 642 posterior sides of the femur or other bone to be cut. 
extending through the block 630 from the rear surface 632 The anterior/posterior difference between femoral implant 
to the front surface 634 for accepting the IM rod there- 30 sizes may vary by as much as 3 to 5 millimeters between 
through. The rod aperture 642 extends through the guide sizes. Of course, many femurs are between sizes. Disregard- 
block 630 at an angle A with respect to axis of the guide ing proper positioning of (he cutting guide and the associ- 
block for accommodating the varus/valgus orientation of the ated femur cuts could lead to flexion contracture (where the 
femur. The guide block 630 is part of a set of blocks having bone is slightly below size and the implant adds too much 
rod apertures of various angles extending therethrough, i.e., 35 material to posterior side of femur which results in the 
5, 7, 9, 11, 13 degrees, for use with femurs having varying inability to move the knee into flexion because the extra 
angles'oforientation.Theguideblock630alsoincludeslock posterior material contacts the tibial implant components) 
aperture 646 for locking the proper vertical position of the and/or anterior notching of the femur (where the bone is 
guide block 630 with respect to the positioning body 620. slightly above size and flic uiteri i uOut point ,.1 the 
The guide block 630 may additionally include two apertures 40 anterior cut is recessed in the anterior side of the bone in a 
644 for accepting an anterior referencing arm for use in sharp notch, thus seriously weakening the structural integ- 
determining the anterior/posterior size of the femur. It rity of the distal femur, especially under cyclic fatigue or 
should be noted that other alignment means for aligning the impact loading conditions). 

positioning apparatus with respect to a bone to be cut are Anterior referencing systems have a major advantage over 

considered within the scope of the present invention. 45 posterior referencing systems in that they theoretically never 

Fixation Means notch the anterior cortex of the femur. The drawback of 

Various fixation means, including those known in the art, anterior referencing is that a slightly larger bone results in 

can be used to fix the pattern plate or plates to the femur or collateral ligament laxity in flexion and a slightly smaller 

other bone to be cut. FIG. 29 shows a preferred fixation bone will result in collateral ligament tightening in flexion 

means, generally indicated at 660. The fixation means 660 50 (flexion contracture). 

includes a spike plate 664 carrying on one side thereof a Posterior referencing systems have a major advantage 

spike or spikes 662 for contacting, and even extending into, over anterior referencing systems in that they theoretically 

bone 661 . At the other side of the spike plate 664 is spike never develop flexion contracture. The drawback is tliat a 

plate socket 666 for receiving plate driving ball 668 in a slightly large femur is prone to anterior notching, which can 

keyed relationship therewith. The driving ball 668 is inter- 55 increase the likelihood of distal femoral fractures under 

connected to an end of driving sleeve 670 and which has a either impact loading or cyclic fatigue loading, 

threaded aperture extending therein from the opposite end Another approach to anterior/posterior referencing is a 

mereo f " ~ hybrid design that allows for both anterior and posterior 

A driving screw 672 having a threaded shaft 674 co-acts referencing. The positioning apparatus 510 references the 

with the internally threaded driving sleeve 670 such that the 60 posterior femoral condyles (posterior referencing), while the 

rotation of the driving screw 672 either propels or retracts pattern plates 432 allow for precise referencing of the 

the driving sleeve 670, as well as the spike or spikes 662, anterior femoral cortex. The anterior referencing device can 

with respect to the driving screw 672. The driving screw 672 be as simple as that shown in FIG. 30, wherein a referencing 

further includes a captured head 678 and capture flange 676. pin 694 is placed through the anterior-most cutting paths 436 
The captured head 678 is received within a fixation aperture 65 of the pattern plates 432 to contact the anterior femoral 

434 in the partem plate 432, the capture flange 676 prevent- cortex 661. The pattern plates 432 include markings S 
ing the captured head 678 from passing through the fixation (smaller size) and L (larger size). When the pin 694 falls 
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with the alignment guide body 830 and skid 732. These 
shims could be positioned between the underside of the skid 
732 and the resected tibia. 
Milling Means 

In a preferred embodiment of the invention, a cylindrical 
milling bit is used for following the cutting path described 
in the pattern plates for resecting a bone. Importantly, it is 
within the scope of the present invention to use a flat 
reciprocating bit, much like a hacksaw, for following the 



between the S and L marks, the pattern plates 432 are the 
proper size and are properly positioned for mat femur. If the 
pin 694 falls outside the range marked by S and L towards 
the S side, a smaller size pattern plate should be used, and 
conversely, if the pin 694 falls outside the range on the L 5 
side, a larger size pattern plate should be used. Alternatively, 
the pattern plate 432 could be adjusted vertically via means 
not shown to compensate for between-size bones. 

In another embodiment, the pattern plate could include a 
plunger assembly at the anterior end of the cutting path. The 10 cutting paths described in the pattern plates for ress 
plunger could be movable vertically to contact the femur and bone - 
indicate size of the femur with respect to the pattern plate in 
use. As such, the plunger could be incrementally marked 
from +4 to -4 millimeters with 0 being the proper size for 
the pattern plates in use. Again, the pattern plates could be 
sized up or down if the femur is off of the scale, or the 
pattern plates could be moved up or down to compensate for 
between size bones depending upon surgeon preference. If, 
for example, a bone registers a +2, anterior notching of the 



Further, it may be desirable to make all or some of the cuts 
using a cylindrical milling bit or a flat reciprocating bit 
having a smooth center section without cutting means. An 
advantage of a cutting tool without cutting means along a 
center portion thereof is the protection of posterior cruciate 
ligament during resection of the femur. Accordingly, one 
cutting tool could be used to make the anterior cut, the 
anterior chamfer, the distal cut and the posterior chamfer, 



femur would occur. To avoid this, the pattern plates could be 20 while another cutting tool, with a smooth center portion, 



could be used to make the posterior cut to avoid any cl 
of jeopardizing the posterior cruciate ligament. 

Additionally, the milling bits herein described can be used 
with or without a guide handle as will hereinafter be 
25 described, Further, it should be pointed out that it is within 
the scope of the present invention to fabricate the milling bit 
or other cutting tool from metal as heretofore known, or to 
alternatively fabricate the milling bit or other cutting tool 
from a ceramic material. An advantage of a ceramic milling 
30 bit or cutting tool is that such resists wear and, accordingly 
would be a non-disposable component of the present inven- 
tion which would help to reduce the cost of the system of the 
present invention. 
Three Dimensional Shaping 
35 Initially, it should be noted that the term cutting profile the 
profile geometry of a mediolateral section taken normal to 
the cutting path through the bony surfaces created by cutting 
the bone. As shown in FIG. 33, in an alternate embodiment 
of the present invention, a milling apparatus having a 
the bone in accordance with the shape 4Q three-dimensional profile, or a form cutter, can be used to 
' sliapeabonemtliree^ensions.Thecurvedprofilemilling 
bit 750, like the milling bits used in the previous embodi- 
ments of the present invention, includes cutting teeth 752 
along the length thereof and spindles 754 at the ends thereof. 
This milling bit 730 can follow a pattern described by 
partem plates and can be guided with a handle as will be 
hereinafter described. 

Importantly, by using a milling bit having a curved 
profile, one can cut a femur to resemble the natural shape of 
the femur, i.e., the resected femur would include condylar 
bulges and a central notch. This would reduce the amount of 
bony material that must be removed from the femur while 
maintaining the structural integrity of the femur. Of course, 
any prosthetic implant used for attachment to a 



moved anteriorally 1 millimeter to +1. In 
anterior notching would be minimized and the posterior 
femoral condyles would only lack 1 millimeter of material, 
which should not be detrimental as some ligamentous laxity 
in flexion is acceptable because the collateral ligaments are 
normally slightly looser in flexion than they are in extension. 
It should be noted that the radii or curve in the anterior-most 
area of the cutting path will assure that anterior notching is 
easily avoidable. 

Pattern Plate with Tracking Means 

Another embodiment of the pattern plates of the present 
invention is shown in FIG. 31. In this embodiment, the 
pattern plates, generally indicated at 710, basically comprise 
only the lower edge, or bearing surface 716 of the cutting 
path 436 of pattern plates 432 shown in FIGS. 19-21, 
Accordingly, the pattern plate 710 includes fixation aper- 
tures 712 and crossbar aperture 714. The milling apparatus 
bears against the bearing surface and follows the same 



of the bearing surface 716. Of course, the bearing surface 
could be smaller or larger than the desired cut location 
depending on the size of the milling apparatus. The pattern 
plate 710 could further include a groove or guide means 718 
extending in the pattern plate alongside the bearing surface 
and the milling apparatus could include an arm or other 
retaining linkage 717 extending from the handle or bushing 
of the milling apparatus and into the groove 718 for engage- 
ment with the groove 718 for guiding or retaining the milling 
apparatus along the bearing surface 716 of the pattern plate 
710. Alternatively, it should be noted that the bearing surface 
could also comprise just the upper surface of the cutting path 
436 of the pattern plates 432, as shown in FIGS. 19-21. 
Ligament Balancing 



js shown in FIG. 32, an alternative embodiment of the 55 resected by the curved profile milling bit would necessarily 



alignment guide body 730 can be used for performing 
ligament balancing. The alignment guide body 730 of this 
embodiment can include a skid 732 formed as a part of the 
guide body 730, or attachable thereto. The skid 732 is of a 
relatively thick cross-section, approaching or equal to the 
cross-section of the guide body 730. The guide body 730 is 
attached to the femur 661 and the femur may be moved from 
extension to flexion and back while the ligament tension of 
the collateral ligaments is reviewed. Ligamentous release 
can be performed to balance the ligaments. Further, shims 
736, in either a rectangular cross-section (FIG. 32A) or an 
angled cross-section (FIG. 32B), can be used in connection 



have an appropriately contoured inner fixation surface for 
mating with contoured surface of the femur. Additionally, it 
should be noted that the curved profile milling bit could have 
one or more curvilinear bulges along the length thereof, as 
o shown in FIG. 33, or alternatively, could have one or more 
bulges discretely formed along the length thereof as shown 
in FIG. 35. 
Guide Handle 

As shown in FIG. 34, a guide handle, generally indicated 
5 at 698 may be used to guide the milling bit along the cutting 
path of the pattern plate. The guide handle 698 comprises a 
grip portion 700 which is grasped by the user for manipu- 
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Sating the guide handle 698 and accordingly, the milling bit. tially requiring less exposure and possibly resulting in less 

The grip portion 700 is interconnected with a crossbar interference for placement thereof. Hie rail assembly 760 

member 702 which includes a extension member 703 tele- could further include an upper retaining rail for forming a 

scopically interconnected therewith. The crossbar member slot or cutting path for capturing the milling bit therein. 

702 and the extension member 703 may be positioned 5 Additionally, it should be noted that any milling bit 

perpendicular with respect to grip portion 700. The exten- described herein could be used with rail assembly 760 

sion member 703 is telescopically movable in and out of including a curved profile milling bit. 

crossbar member 702. Means may be provided for locking Curvilinear Implants 

the relative position of the extension with respect to the As shown in FIGS. 38 and 39, an implant 780 may have 

crossbar. Also, it should be noted that the grip portion may 10 curvilinear interior surfaces 782, as well as a more conven- 

rigidly or pivotally be interconnected with the crossbar as tional curvilinear exterior surface. The particular example 

desired. cited herein is a femoral implant used in total knee arthro- 

Extending from outer ends of the crossbar 702 and the plasty but the principles described herein may be applied to 

extension member 703 are sidebars 704 in facing and any application where foreign or indigenous material is 

parallel relationship. The sidebars 704 have two ends, the 15 affixed to an anatomic feature. The curvilinear bone surfaces 

first of which are interconnected with the crossbar and the necessary for proper fixation of such an implant may be 

extension member, and the second of which are configured generated through the use of the curvilinear milling or form 

to receive and capture spindles or bushings of a milling bit cutter and the curvilinear cutting path means discussed 

in spindle bushings 706. The spindle bushings are positioned herein. While it is possible to use multiple form cutters with 

in a facing relation and could include captured bushings. The 20 differing geometries and, therefore, an implant with an 

captured bushings receive the spindles of a milling bit. The internal geometry that varies along the cutting path from the 

captured bushings are sized to be received by the cutting anterior to the posterior of a femur, for the sake of intraop- 

path in the pattern plates and co-act therewith to guide a erative time savings a single form cutter is preferable, 

milling bit therealong. Accordingly, after the pattern plate or The mediolateral cross-sectional internal geometry of 

plates arc attached to a bone, the milling bit is placed into the 25 such an implant, and therefore the necessary resected bony 

cutting path. Next a milling handle 698 is positioned such surfaces of the femur, are consistent about the cutting path 

the spindle bushings are aligned with the spindles of the in a single form cutter system. It should be noted that the 

milling bit. Next, the extension is actuated lo retract into the implant may possess a notch between members 784 (pos- 

crossbar to move the spindle bushings onto the spindles of terior femoral implant condyles) in the areas approximately 

the milling bit where they are captured. Next, the spindle 30 in between the distal and posterior femoral condylar areas to 

bushings are positioned within the cutting path of a pattern accommodate the posterior cruciate ligament and other 

plate or plates. If necessary, the extension and crossbar can factors. Because of the notch between the posterior femoral 

be locked down to lock the entire apparatus. Next, the condyles it may not be necessary for the form cutter to cut 

milling bit is actuated and the grip portion of the handle is any material in the notch. It may be desirable to provide 

grasped and manipulated to move the milling bit along the 3S outer flat surfaces 785 with an adjoining curvilinear surface 

cutting path to cut a bone. 782 positioned therebetween. Other combinations of flat or 

Distally Positioned Pattern Plate curvilinear surfaces are also within the scope of the present 

As shown in FIGS. 35-37, in an alternate embodiment of invention, 

the present invention for resecting a femur, the pmius could ^dditionsll t ~ y be ivai ig< s tiiizc a econd 

take the form of a rail assembly, generally indicated at 760, 40 ary form cutter as shown in FIG. 47 for use in creating a slot 

positioned distally of the distal femur 661. The plates could or slots in or near the distal area of the femur after it has been 

be affixed to the femur by fixation arms 762, attached at one resected. Such a secondary cutter 790 would include engage- 

or more points to the rail assembly 760, and including ment means 792 for engagement with driving means, and a 

fixation apertures 764 for receiving fixation screws or other shaft 794 carrying cutters 796 for cutting slots into the femur 

fixation means for attaching the fixation arms 762, and hence 45 through one or more of the resected surfaces thereof, 

the rail assembly 760, to a distal femur 661. The rail Through the inclusion of an additional or adjunct cutting 

assembly 760 includes one or more guide rails 766 which path in the pattern means, it would be advantageous to 

match the shape of the desired resection, though the rails utilize the form cutter to create the aforementioned slots to 

may be larger or smaller depending on the dimensions of the accommodate the fixation fins which may be molded as an 

milling apparatus used and the positioning of the assembly so integral part of the interior surface of the implant. These fins 

760 with respect to the femur. In the case that the assembly would provide mediolateral fixation stability in addition to 

760 includes two guide rails 766, as shown, an end rail 768 that provided by the trochlear groove geometry of the 

may be used to interconnect such guide rails 766. The end implant. Further, the fins also provide for additional surface 

rail 768 could be replaced by a connection means similar to area for bony contact and ingrowth to increase implant 

the crossbar apparatus 440, hereinbefore described. The rail 55 fixation both in cemented and cementless total knee arthro- 

assembly may be positioned on the distal femur in accor- plasty. 

dance with the teachings contained herein, or in any other There are numerous advantages to the femoral component 

manner known in the art. After alignment, according to any herein described. Foremost, it will allow for the thinnest 

means disclosed herein or known or developed, and after implant cross-section possible (perhaps 3 mm to 6 mm in 

fixation of the assembly to a femur, a milling bit 770 may be 60 thickness) and therefore necessitate the removal of the least 

used to follow the guide rails 766 to resect the femur 661, amount of viable osseous tissue. This is especially critical in 

the guide spindles 772, or bushings (not shown), of the situations where the probability of revision surgery is high 

milling bit 770, contacting and riding the guide rails 766. and the amount of viable bone available for revision implant 

Importantly, the rail assembly 760 is attached to a femur and fixation and apposition is a significant factor in the viability 

used in much the same way as the pattern plates previously 65 of the revision procedure. Since the form cutter configura- 

described with the exception that the rail assembly can be tion allows for similar amounts of tissue to be removed from 

positioned substantially distal of the femur, thereby poten- the trochlear groove, the bony prominences surrounding the 
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trochlear groove, the femoral condyles, and the other articu- In preparing the patella, the pattern device may be an 

lar surfaces of the femur, the external geometry of the integral part of the positioning apparatus which is oriented 

femoral implant can be optimized for patettofemoral articu- and located by referencing the geometry of the patella itself 

lation as well as tibiofemoral articulation. In essence, the as well as the structures of the patellofemoral mechanism to 



kinematics of the artificial joint could be made to be as close 5 determine the location and orientation of a predominantly 

as possible to that of a healthy, natural knee joint. In planar resection. The cutting device may then be employed 

addition, the curvilinear geometry of the implant dramati- to perform the resection of the patella by traversing the path 

cally decreases the stress risers inherent in conventional dictated by the pattern device, thus dictating the final loca- 

rectilinear femoral implants and allows for a thinner cross- &on ^ A orientation of the patella prosthesis, 

sectional geometry while potentially increasing the resis- io Bone Substitution and Shaping 

tancc of the implant to mechanical failure under fatigue or Referring now to FIG. 43, another embodiment of the 

impact loading. Conversely, the curvilinear geometry of the pattern apparatus of the present invention for cutting bone is 

implant may also allow for an advantageous reduction in the shown. This embodiment of the invention includes pattern 

flexural rigidity of the implant which may result in avoid- P^tes 832 having cutting paths 836 described therein. The 

ance of the "stress-shielding" inherent in rigid implant » pattern plates 832 may be positioned on a bone 828 having 

designs. Stress shielding being a phenomenon that may * tumor or other pathology 829 associated therewith. The 

occur when living bony tissue is prevented from experienc- pattern plates 832 may be interconnected by crossbars 838 

ing the stresses necessary to stimulate its growth by the with opposing pattern plates (not shown) positioned on the 

presence of a stiff implant. This phenomenon is analogous to opposite side of the bone 828. Further, each set of pattern 

the atrophy of muscle tissue when the muscle is not used, m plates 832 could be interconnected by means of positioning 

i e when a cast is placed on a person's arm the muscles in ^839 extending between the crossbars 838 to maintain the 

that arm gradually weaken for lack of use. relative location and orientation between the sets of pattern 

Additionally^ecurvil^implantdesignmayallowfor ^^^^Xi^S^1S& 

the use of a ceramic matcna m its construction. Since developed. After the pattern plates arc 

ceramics are generally rclat.vely weak in tension, existing ypositioned , they can be affixed to me bone 828 with 

ceramic implant designs contain very thick cross-sections £ • J £ extending through fixation apertures 834. 

whichrequireagreatdeal of bony material removal to allow * ^ located * afflxed tQ 

for proper implantation Utihza ion of centimes m the cur- bone) P cutting P can commer L l y traversing a cutting 

vilinear implant w,l not only allow for the superior surface ; me cutting paths 836 of the pattern plates 832. 

properties of ceramic but also avoid the excessively thick B ^ ^ P. ^ J g29 ^ be ^ 

cross-sections currently required for the use of the matenal. ^ ^ ^ 82g ^ g feone ^ Qr ^ 

This could result in a less expensive femoral implant procedure can be implemented to repair and/or replace the 
because of the reduced amount of material needed for the bone that has been cut Jhe benefits 0 f cuttmg a bone with 
implant, as well as an improved, more natural, and even 35 me p]ates 0 f the present invention include providing 
stronger knee replacement. It may be desirable to vary the smQOth ^ even cuts to the bone t0 facilitate fixation of 
cross-section of the implant 780 to assist in seating the bone Qr othef for repairing and/or replacing 
implant and to increase the strength and fit of the implant. bone Furtherj me same pattem pi ate s can be used to cut 
The implants of the present invention having curvilinear ^thei ..; c a j biped bone for grafting to the 
implant surfaces could be fabricated of metal, plastic, or m g Ist to K ^] ace u,e cut away bone, 
ceramic or any other material. Further, the thickness of the Alternate Positioning and Alignment Guide 
implants and the material required to fabricate the implant ^ ^ XsrBliXe positioning and alignment guide is generally 
could be reduced as the implants are adapted to increasingly indicated at 840 in FIG. 44. The positioning body 840 
curvilinear surfaces. Also, it should be pointed out the such compr i S e S a crossbar linkage 842 and an alignment indicator 
implants with curvilinear implant surfaces require less bone 4J g44 at an upper end mereo f f or interconnecting with a 
to be removed to obtain a fit between the implant and the crossbar to align pattem plates interconnected with such 
bone. Finally, it should be noted that curvilinear milling bits crossbar. The positioning body 840 also includes an align- 
hereinbefore described would work well for preparing a ment fclock 846 for interconnecting with an intramedullary 
bone to receive an implant with curvilinear interior implant rod - m much the same manner as the IM rod guide block 
surface. 50 shown in FIG. 28. The alignment block 846 is vertically 

Patella Shaping movable along the positioning body 840 and can be locked 

The apparatus for preparing a patella, as shown in FIGS. into a desired position by means of lock screw 860 which 

40-42, comprises a plier-like patella resection apparatus bears against a flange 848 of the alignment block 846. The 

generally indicated at 800. The patella resection apparatus positioning body 840 further includes skids 850 for contact - 

800 includes grip handles 802 for manipulating the appara- 55 ing the posterior surface of the distal femoral condyles for 

tus, cross-over members 804 pivotally interconnected with referencing same. 

each other by pin 806, and patella clamp members 808 Unicondylar and/or Single Pattern Plate Support 

extending from the cross-over members in parallel and As shown in FIGS. 45 and 46, one pattern plate of the 

facing relation. The patella clamp members 808 have bev- present invention can be used by itself to guide a cutting 
eled edges 810 for contacting and supporting a patella along 60 means along a cutting path to cut a bone. Such an application 

the outer edges thereof. Guide member structures 812 are is particularly useful for unicondylar resecting of a femur, 

mounted on each of the patella clamp members 808 to form Use of a single pattern plate 862 is facilitated by bushing 868 

a retainer for a cutting means to follow a cutting path defined having an outer flange 870 with a bearing surface 872 and 

by the upper surface of the clamp members. Bushings 814 an interna! bore 874 sized to receive a spindle 865 of a 
are captured within the retainer and the cutting path for 65 cutting tool therein. The bushing 868 is sized to fit into the 

receiving a cutting means 816 and guiding the cutting means cutting path 864 of the pattern plate 862, the bearing surface 

81 6 along the cutting path. 872 of the flange 870 contacting the side of the pattern plate 



US 7,34 

31 

862. Washer 876 includes a central bote 878 sized to receive 
the far end of the bushing 868 extending past the pattern 
plate 862, the washer bearing against the side of the pattern 
plate 862 opposite the side that the bearing surface 872 of 
the flange 870 of the bushing 868 bears against. Thus, the 
washer and the bushing co-act to form a stable link with a 
pattern plate. As shown in FIG. 46, this link can be fortified 
by means of bearing arms 880 interconnected with the 
bushing and the washer, or formed integrally as part thereof, 
which by pressure means are forced together to retain the 
bushing within the cutting path of the pattern plate. After the 
bushing is captured within the cutting path, the spindle of the 
cutting means can be inserted through the bushing and 
interconnected with means 866 for driving the cutting 
means. Alternatively, it should be pointed out that when 
using a single pattern plate to cut a bone, it may be desirable 
to support the cutting means at the pattern plate and also at 
the other end thereof. One could effect such desired support 
at the other end of the cutting means by a brace or other 
linkage interconnecting the other end of the cutting means 
with a secondary support or anchor means positioned on the 
opposite side of the bone or at another location. 
Revisions 

Conventional revisions require removal of the old implant 
and the referencing of uncertain landmarks. Revisions, by 
means of the present invention, allow for reference of the 
implant while it is still on the bone. One can obtain varus/ 
valgus referencing, distal resection depth, posterior resec- 
tion depth and rotational alignment by referencing the 
geometry of the implant with the alignment guide. An 
extramedullary alignment rod can be used to facilitate 
flexion/extension alignment. The fixation screws can then be 
advanced to touch the bone and mark their location by 
passing standard drill bits or pins through the cannulations 
in the fixation screws and into the bone. Then, the pattern 
and guide device are removed, the old implant removed, and 
the pattern device repositioned by means of the marked 
location of the fixation screws and then fixed into place. 
Accordingly, the cuts for the new implant, and thus ihe new 
implant itself, are located and orientated based off of the old 
implant. This results in increased precision and awareness of 
the final implant location and orientation as well as potential 
intraoperative time savings. 

The particular example of the present invention discussed 
herein relates to a prosthetic implant for attachment to a 
femur in the context of total knee arthroplasty, i.e., a femoral 
implant. However, it should be pointed out that the prin- 
ciples described herein may be applied to any other appli- 
cations where foreign or indigenous material is affixed to 
any other anatomic feature. 

As shown generally in FIGS. 38 and 48, the implant 
apparatus of the present invention, generally indicated at 
910, comprises curvilinear interior fixation surface 920 as 
well as curvilinear exterior bearing surface 940. Importantly, 
the implant of the present invention includes curvilinear 
surfaces extending from an anterior to a posterior area of the 
femur and/or implant, as is conventionally known, as well as 
curvilinear surfaces extending from a medial to a lateral area 
of the femur and/or implant to approximate the shape of 
natural femur. In other words, the fixation path (i.e., corre- 
sponding to the cutting path along which the milling bit rides 
to resect the femur, indicated by arrow A in FIG. 38) as well 
as the fixation profile (as one proceeds along the cutting 
profile orthogonally to the cutting path; indicated by arrow 
B in FIG. 38) are both predominantly curvilinear. As such, 
the cutting profile (arrow B) of the interior fixation surface 
920 could include a curved or flat area 922 and another 
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curved or flat area 924 therebetween. Preferably, the outer 

areas 922 are flat or relatively flat and the inner area 924 is 

curved to approximate the shape of a natural distal femur 
912. It should be pointed out that the outer areas 922 could 
5 be curved, and the inner area 924 could also be curved, but 
embodying differing radii of curvature. Additionally, it 
should be pointed out that the geometry of the internal 
fixation surface 920 of the implant 910 could be varied as 
desired. As such, any combination of flat surfaces and 
to curvilinear surfaces could be used. As shown in FIG. 48, and 
in more detail in FIGS. 48A, 48B, 48C and 48D, the 
cross-sectional thickness and mediolateral width of the 
implant of the present invention could vary along the 
implant 910. This variance results from merging a cutting 
!5 tool to cut a bone, i.e., the implant 910 closely resembles in 
size and shape the material removed from the bone. Accord- 
ingly, the cut starts as a point 925 and grows in depth and 

The curvilinear bone surfaces necessary for proper fixa- 
20 tion of such an implant 910 may be generated through the 
use of the curvilinear milling bit or form cutter and the 
curvilinear cutting path means discussed in the previous 
related applications set forth herein, the entire disclosures of 
which are expressly incorporated herein by reference. Basi- 
25 cally, the milling bit has a profile resulting in form cutter 
configuration which is concentric about its longitudinal axis 
to effect a curvilinear cutting profile for receiving the 
implant of the present invention. One embodiment of such 
a form cutter is shown in FIGS. 35 and 49. While it is 
30 possible to use multiple form cutters with differing geom- 
etries and therefore an implant 910 with an internal geom- 
etry that varies along the cutting path from the anteriorto the 
posterior of a femur, for the sake of intraoperative time 
savings, a single anatomically optimal form cutter is pref- 
3S erable. 

The form cutter shown in FIGS. 35 and 49 comprises a 
cutting guide 950 having cutting paths 952 interconnected 
by member 954. A milling bit 960 having cylindrical milling 
40 areas 962 at the ends, and a curved milling area 964 at the 
center could be used. Of course, the milling areas carry 
cutting teeth. Spindles 961 interconnected at each end of the 
milling bit 960 could engage and ride the cutting path 952 
of the cutting guide 950. The milling bit 960 is then guided 
45 along the cutting path 952 by means of a handle. Impor- 
tantly, the shape of the milling bit 960 could be varied as 
desired to create a resection having a desired cutting path as 
well as a desired cutting profile. 

The mediolateral cross-sectional internal geometry of 
so such an implant 910, and therefore the necessary resected 
bony surfaces of the femur, are consistent about the cutting 
path in a single form cutter system. It should be noted that 
the implant 910 may possess a notch 970 between members 
972 (posterior femoral implant condyles) in the areas 
55 approximately between the distal and posterior femoral 
condylar areas to accommodate the posterior cruciate liga- 
ment, as well as for other reasons. Because of the notch 970 
between the posterior femoral condyles, the form cutter may 
not cut any materia! in the notch 970. 
60 Additionally, it may be advantageous to utilize a second- 
ary form cutter as shown in FIG. 47 for use in creating a slot 
or slots in or near the distal area of the femur before or after 
it has been resected. Such a secondary cutter 790 would 
include engagement means 792 for engagement with driving 
65 means, and a shaft 794 carrying one or more cutters 796 for 
cutting slots into the femur through one or more of the 
resected surfaces thereof. 
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Through the inclusion of an additional or adjunct cutting 
-path in the pattern means, it would be advantageous to 
utilize the form cutter to create the aforementioned slots in 
the distal femur to accommodate the fixation fins which may 



integral part of the hi 



be molded a: 

implant 910. An implant with fixation fins is shown i 
50. The fins 980 would provide mediolateral fixation stabil- 
ity in addition to that provided by the trochlear groove 
geometry of the implant 910. Further, the fins also provide 
for additional surface area Tor bony contact and ingrowth to 
increase implant fixation both in cemented and cementless 
total knee arthroplasty. 

FIG. 336 shows another embodiment of a milling bit, 
generally indicated at 754 for creating a curvilinear cutting 



The curvilinear implant of the present invention could 
result in a less expensive femoral implant because of the 
reduced amount of material needed for the implant, as well 
s an improved, more natural, and even stronger knee 



ir surface of the s replacement. It may desirable to vary the cross-section of the 



in seating the implant, to increase the joint 
kinematics and to increase the strength and fit of the implant. 
The implant of the present invention could be fabricated of 
metal, plastic, or ceramic or any other material or combi- 
o nation thereof. Further, the thickness of the implants and the 
material required to fabricate the implant could be reduced 
as the implants are adapted to increasingly curvilinear 
surfaces. Also, it should be pointed out that such implants 
with curvilinear implant surfaces require less bone to be 



path and curvilinear cutting profile in femur 756. In this is removed to obtain a fit between the implant and the bone, 

embodiment, the transition from a first cutting area 984 to a Finally, it should be noted that curvilinear milling bits 

second cutting area 986 is continuous and smooth. This hereinbefore described would work well for preparing a 

milling bit 754 also includes spindles 981 atthe ends thereof bone to receive an implant with curvilinear interior implant 

for engagement with pattern means to guide the milling bit surface. 

along a cutting path. 20 Importantly, by using a milling bit having a curved 

There are numerous advantages to the femoral component profile, one can cut a femur to resemble the natural shape of 

herein described. Foremost, it will allow for the thinnest the femur, i.e., the resected femur would include condylar 

implant cross-section possible (perhaps 3 mm to 6 mm in bulges and a central notch. This would reduce the amount of 

nominal thickness) and therefore necessitate the removal of bony material that must be removed from the femur while 

the least amount of viable osseous tiss ue. 'Ibis is especially 25 maintaining the structural integrity of the femur. Of course, 

critical in situations where the probability of revision sur- any prosthetic implant used for attachment to a femur 

gery is high and the amount of viable bone available for resected by the curved profile milling bit would necessarily 

revision implant fixation and apposition is a significant have an appropriately contoured inner fixation surface for 

factor in the viability of the revision procedure. Since the mating with contoured surface of the femur. Additionally, it 

form cutter configuration allows for similar amounts of 30 should be noted that the curved profile milling bit could have 

tissue to be removed from the trochlear groove, the bony one or more curvilinear bulges along the length thereof, as 

prominences surrounding the trochlear groove, the femoral shown in FIGS. 35 and 49, or alternatively, could have one 

condyles, and the other articular surfaces of the femur, the or more bulges discretely formed along the length thereof, 

external geometry of the femoral implant can be optimized The complete disclosures of the patents, patent applica- 

for patellofemoral articulation as well as tibiofemoral articu- 35 tions and publications cited herein are incorporated by 

lation. In essence, the kinematics of the artificial joint could reference in their entirety as if each were individually 

be made to be as close as possible to that of a healthy, natural incorporated. Various modifications and alterations to this 

knee joint. invention will become apparent to those skilled in the art 

In addition, the curvilinear geometry of the implant dra- without departing from the scope and spirit of this invention, 

matically decreases the stress risers inherent in conventional 40 It should be understood that this invention is not intended to 



rectilinear femoral implants and allows for a thinner ■ 
sectional geometry while potentially increasing the resis- 
tance of the implant to mechanical failure under fatigue oj 
impact loading. The implant could have a relatively consis- 
tent cross-sectional thickness throughout 
could be varied as desired. 

The curvilinear geometry of the implant may also allow 
for an advantageous reduction in the flexural rigidity of the 
implant which may result in avoidance of the "stress- 
shielding" inherent in rigid implant designs. Stress shielding 50 
being a phenomenon that may occur when living bony tissue 
is prevented from experiencing the stresses necessary to 
stimulate its growth by the presence of a stiff implant. This 
phenomenon is analogous to the atrophy of muscle tissue 
when the muscle is not used, i.e., when a cast is placed on 55 
a person's arm the muscles in that arm gradually weaken for 
lack of use. 

Further, the curvilinear implant of the present invention 
could allow for the use of a ceramic material in its con- 
struction. Since ceramics are generally relatively weak in 60 
tension, existing ceramic implant designs contain very thick 
cross-sections which require a great deal of bony material 
removal to allow for proper implantation. Utilization of 
ceramics in the curvilinear implant would not only allow for 
the superior surface properties of ceramic, but also avoid the 6S 
excessively thick cross-sections currently required for the 
use of the material. 



he unduly limited by the illustrative embodiments and 
examples set forth herein and that such examples and 
embodiments are presented by way of example only with the 
scope of the invention intended to be limited only by the 
45 claims set forth herein. 



What is claimed: 

1. A method for a knee arthroplasty procedure compris- 
ig: 

positioning at least one generally planar cutting guide 
surface that is adapted to interface with and guide a saw 
blade such that at least a portion of the at least one 
guide surface is positioned along one of a medial side 
or a lateral side and proximate an end of a long bone of 
a knee joint, the at least one guide surface also being 
positioned generally transverse to a long axis of the 
long bone with the portion of the at least one guide 
surface having a longer dimension generally along the 
at least one of the medial side or the lateral side and a 
shorter dimension generally transverse to the longer 



using a cutting tool having a saw blade with a cutting edge 
at a distal end of a long axis of the saw blade to create 
at least a portion of one resected surface on the end of 
the long bone by guiding the saw blade with at least the 
portion of the at least one guide surface and moving the 
saw blade in a direction along the long axis of the saw 
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blade, the direction of the long axis of the saw blade 

being generally parallel to the shorter dimension; and 

implanting a knee arthroplasty implant on the at least one 
resected surface. 

2. The method of claim 1 wherein the long bone is the 5 
femur and the step of positioning the at least one planar 
guide surface is performed proximate a distal end of the 

3. The method of claim 2 wherein the step of using the 
cutting tool creates at least two resected surfaces, including to 
a distal surface on the femur and an anterior surface on the 
femur. 

4. The method of claim 1 wherein the long bone is a tibia 
and the step of positioning the at least one planar cutting 
guide surface is performed proximate a proximal end of the 15 

5. A method for a knee implant procedure comprising: 
positioning at least one generally planar cutting guide 

surface that is adapted to interface with and guide a saw 
blade such that at least a portion of the at least one 20 
guide surface is positioned along one of a medial side 
or a lateral side and proximate an end of a long bone of 
a knee joint, the at least one guide surface also being 
positioned generally transverse to a long axis of the ^ 
long bone wi!h the portion of the at least one guide 25 
surface having a longer dimension generally along the 
at least one of the medial side or the lateral side and a 
shorter dimension generally transverse to the longer 
dimension; 3Q 
using a cutting tool having a saw blade with a cutting edge 
at a distal end of a long axis of the saw blade to create 
at least a portion of one resected surface proximate the 
end of the long bone by guiding the saw blade with at 
least the portion of the at least one guide surface and J5 
moving the saw blade in a direction along the long axis 
of the saw blade, the direction of the long axis of the 
saw blade being generally parallel to the shorter dimen- 
sion; and 

implanting a knee implant on the at least one resected 4Q 
surface, 

wherein the at least one guide surface includes at least two 
portions, the portion located along the at least one of 
the medial side or the lateral side and an other portion 
located along an anterior side and proximate the end of 45 
the long bone and having a longer dimension generally 
along the at least anterior side and a shorter dimension 
generally transverse to the longer dimension, wherein 
the step of positioning the at least one guide surface is 
performed such the other portion extends to less than 50 
about one-half of a width of the anterior side. 

6. A method for a knee implant procedure comprising: 
operably positioning at least one generally planar cutting 

guide surface that is adapted to interface with and guide 
a saw blade such that at least a portion of the at least 55 
one guide surface is operably positioned along one of 
a medial side or a lateral side and proximate an end of 
a long bone of a knee joint, the at least one guide 
surface also being operably positioned generally trans- 
verse to a long axis of the long bone with the portion 60 
of the at least one guide surface having a longer 
dimension generally along the at least one of the medial 
side orthe lateral side and a shorter dimension generally 
transverse to the longer dimension; 
using an alignment mechanism operably coupled to the at 65 
least one planar cutting guide surface to align the at 
least one guide surface relative to the long bone in at 
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least three degrees of freedom, at least one of the 
degrees of freedom being rotational; and 

locking the alignment mechanism to position the at least 
one guide surface in a desired location and orientation; 

using a cutting tool having a saw blade with a cutting edge 
at a distal end of a long axis of the saw blade to create 
at least a portion of one resected surface proximate the 
end of the long bone by guiding the saw blade with at 
least the portion of the at least one guide surface and 
moving tie saw blade in a direction along the long axis 
of the saw blade, the direction of the long axis of the 
saw blade being generally parallel to the shorter dimen- 
sion; and 

implanting a knee implant on the at least one resected 
surface. 

7. The method of claim 6 wherein the step of using the 
lignment mechanism is performed by moving the at least 

one guide surface through at least a portion of an iiifinitely 
adjustable range of motion for the at least one of the at least 
three degrees of freedom. 

8. The method of claim 1 wherein the step of using the 
cutting tool is performed with a powered saw selected from 
the set consisting of an oscillating saw or a reciprocating 

9. A method for a knee arthroplasty procedure compris- 
ing: 

providing a cutting guide having a slot adapted to receive 
and guide a cutting tool, the cutting tool having a saw 
blade with at least one cutting edge at a distal end of a 
long axis of the saw blade; 

positioning the cutting guide in a position proximate an 
end of one of a femur or a tibia with at least a portion 
of the slot facing the end of the one of the femur or the 
tibia from one of a medial aspect or a lateral aspect; 

extending the saw blade though the slot; 

cutting the end of the one of the femur or the tibia by 
moving the cutting tool in a direction along the long 
axis, the direction of the long axis being at least one of 
a medial to lateral direction or a lateral to media! 
direction to create at least a portion of at least one 
resected surface; and 

implanting a knee arthroplasty implant on the at least one 
resected surface. 

10. A method for a knee arthroplasty procedure compris- 
ing: 

providing a cutting guide having a slot adapted to receive 
and guide a cutting tool, the cutting tool having a saw 
blade with at least one cutting edge at a distal end of a 
long axis of the saw blade; 
positioning the cutting guide in a position proximate an 
end of one of a femur or a tibia with at least a portion 
of the slot facing the end of the one of the femur or the 
libia from one of a medial aspect or a lateral aspect by: 
using an alignment guide operably coupled to the 
cutting guide to align the slot relative to the one of 
the femur or the tibia in at least three degrees of 
freedom, at least one of the degrees of freedom being 
rotational; and 
locking the alignment guide to position the cutting 
guide in a desired location and orientation; 
extending the saw blade though the slot; 
cutting the end of the one of the femur or the tibia by 
moving the cutting tool along the long axis in at least 
one of a medial to lateral direction or a lateral to medial 
direction to create at least one resected surface; and 
implanting a knee arthroplasty implant on the at least one 
resected surface. 
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11. The method of claim 10 wherein the step of using the 
alignment guide moves the cutting guide though an infinitely 



adjustable range of motion. 

12. The method of claim 9 wherein the cutting tool is a 
powered saw and the step of cutting is performed with the 5 
powered saw selected from the set consisting of an oscil- 
lating saw or a reciprocating saw. 

13. A method for a knee implant procedure comprising: 
providing implants and instrumentation for the knee 

implant procedure, the implants and instrumentation 10 

including at least: 

a femoral implant; 

a tibial implant; 

a femoral intramedullary rod; 

a femoral alignment guide extending at an angle to the 15 

femoral intramedullary rod; 
a femoral cut guide mountable to the femoral alignment 

guide; 

a tibial extramedullary alignment guide; and 
a tibial cut guide; 20 
resecting a distal end of a femur of a knee including at 
least: 

inserting the femoral intramedullary rod into an 
intramedullary canal of the femur; 

positioning the femoral alignment guide so that a 25 
surface on the femoral alignment guide contacts a 
distal femoral condyle; 

operably connecting the femoral cut guide to the femo- 
ra! alignment guide and positioning the femoral cut 
guide to extend toward and generally along at least 30 
one of a medial side or a lateral side of the knee; and 

guiding a cutting tool having a saw blade with a cutting 
edge at a distal end of a long axis of the saw blade 
by using the femoral cut guide to create at least one 
resected surface on the distal end of the femur by 35 
guiding the long axis of the saw blade from the at 
least one of the medial side or the lateral side of the 
knee; 

resecting a proximai end of a tibia of the knee including 
at least: 40 
positioning the tibial extramedullary alignment guide; 
operably connecting the tibial cut guide to the tibial 
extramedullary alignment guide and positioning the 
tibial cut guide generally adjacent at least a portion 
of an anterior side of the tibia and at least one of the 45 
medial side or the lateral side of the knee; and 
guiding a cutting tool having a saw blade with a cutting 
edge at a distal end of a long axis of the saw blade 
by using the tibial cut guide to create at least one 
resected surface on the proximal end of the tibia by 50 
guiding the long axis of the saw blade from at least 
one of the medial side or the lateral side of the knee; 

implanting the implants by: 
positioning the femoral implant with at least one fixa- 55 
tion surface of the femoral implant generally adja- 
cent the at least one resected surface of the femur, 
and 

positioning the tibial implant with at least one fixation 
surface of the tibial implant generally adjacent to the 60 
at least one resected surface of the tibia. 

14. The method of claim 13 wherein the step of position- 
ing the femoral cut guide comprises: 

using the femoral alignment guide operably to align the 
femoral cut guide relative to the femur in at least three 65 
degrees of freedom, at least one of the degrees of 
freedom being rotational; and 



locking the femoral alignment guide to position the femo- 
ral cut guide in a desired location and orientation. 

15. The method of claim 14 wherein the step of using the 
femoral alignment guide moves the femoral cut guide 
through an infinitely adjustable range of motion. 

16. The method of claim 13 wherein the step of position- 
ing the femoral cut guide positions the femoral cut guide to 
extend toward and generally along one of the medial side or 
the lateral side of the knee. 

17. The method of claim 13 wherein the step of position- 
ing the tibial cut guide comprises: 

using the tibial alignment guide operably to align the 
tibial cut guide relative to the tibia in at least three 
degrees of freedom, at least one of the degrees of 
freedom being rotational; and 

locking the tibial alignment guide to position the tibial cut 
guide in a desired location and orientation. 

18. The method of claim 17 wherein the step of using the 
tibial alignment guide moves the tibial cut guide through an 
infinitely adjustable range of motion. 

19. The method of claim 13 wherein the step of position- 
ing the tibial cut guide positions the tibial cut guide to extend 
toward and generally along one of the medial side or the 
lateral side of the knee. 

20. The method of claim 13 wherein the cutting tool for 
the step of resecting the distal end of the femur is the same 
as the cutting tool for the step of resecting the proximal end 
of the tibia and is a powered saw and each step is performed 
with the powered saw selected from the set consisting of an 
oscillating saw or a reciprocating saw. 

21. A method for providing instrumentation, implants and 
information for a knee arthroplasty procedure comprising: 

providing a knee arthroplasty implant and a cutting guide 
having at least one generally planar cutting guide 
surface that is adapted to interface with and guide a saw 
blade such that at least a portion of the at least one 
guide surface is adapted to be positioned along one of 
a medial side or a lateral side and proximate an end of 
a long bone of a knee joint, the at least one guide 
surface also being adapted to be positioned generally 
transverse to a long axis of the long bone with the 
portion of the at least one guide surface having a longer 
dimension generally along the at least one of the medial 
side or the lateral side and a shorter dimension gener- 
ally transverse to the longer dimension; and 

providing a surgeon with information on a method to 
perform the knee arthroplasty procedure using the 
cutting guide and the knee arthroplasty implant, the 
method including: 

positioning the at least one generally planar cutting 
guide surface that is adapted to interface with and 
guide a saw blade such that at least a portion of the 
at least one guide surface is positioned along one of 
the medial side or the lateral side and proximate an 
end of a long bone of a knee joint, the at least one 
guide surface also being positioned generally trans- 
verse to a long axis of the long bone with the portion 
of the at least one guide surface having a longer 
dimension generally along the at least one of the 
medial side or the lateral side and a shorter dimen- 
sion generally transverse to the longer dimension; 

using a cutting tool having a saw blade with a cutting 
edge at a distal end of a long axis of the saw blade 
to create at least a portion of at least one resected 
surface on the end of the long bane by guiding the 
saw blade with at least the portion of the at least one 
guide surface and moving the saw blade in a direc- 
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tion along the long axis of the saw blade, the 

direction of the long axis of the saw blade being. 

generally parallel to the shorter dimension; and 
implanting the knee arthroplasty implant on the at least 
one resected surface. s 

22. A method for providing instrumentation, implants and 
information for a knee arthroplasty procedure comprising: 

providing a knee arthroplasty implant and a cutting guide 
having at least one generally planar cutting guide 
surface that is adapted to interface with and guide a saw 1 0 
blade such that at least a portion of the at least one 
guide surface is adapted to be positioned along one of 
a medial side or a lateral side and proximate an end of 
a long bone of a knee joint, the at least one guide 
surface also being adapted to be positioned generally 15 
transverse to a long axis of the long bone with the 
portion of the at least one guide surface having a longer 
dimension generally along the at least one of the medial 
side or the lateral side and a shorter dimension gener- 
ally transverse to the longer dimension; and 20 

providing a surgeon with information on a method to 
perform the knee arthroplasty procedure using the 
cutting guide and the knee arthroplasty implant, the 
method including: 

positioning the at least one generally planar cutting 25 
guide surface that is adapted to interface with and 
guide a saw blade such that at least a portion of the 
at least one guide surface is positioned along one of 
the medial side or the lateral side and proximate an 
end of a long bone of a knee joint, the at least one 30 
guide surface also being positioned generally trans- 
verse to a long axis of the long bone with the portion 
of the at least one guide surface having a longer 
dimension generally along the at least one of the 
medial side or the lateral side and a shorter dimen- 35 
sion generally transverse to the longer dimension; 

using a cutting tool having a saw blade with a cutting 
edge at a distal end of a long axis of the saw blade 
to create at least a portion of one resected surface ^ 
proximate the end of the long bone by guiding the 
saw blade with at least the portion of the at least one 
guide surface moving the saw blade in a direction 
along the long axis of the saw blade, the direction of 
the long axis of the saw blade being generally 4J 
parallel to the shorter dimension; and 

implanting the knee implant on the at least one resected 
surface, 

wherein the at least one guide surface includes at least 
two portions, the portion located along the at least 50 
one of the medial side or the lateral side and an other 
portion located along an anterior side and proximate 
the end of the long bone and having a longer dimen- 
sion generally along the at least anterior side and a 
shorter dimension generally transverse to the longer 5; 
dimension, wherein the step of positioning the at 
least one guide surface is performed such the other 
portion extends to less than about one-half of a width 
of the anterior side. 

23 . A method for providing instrumentation, implants and 60 
information for a knee arthroplasty procedure comprising: 

providing a cutting guide having at least one generally 
planar cutting gjiide surface, an alignment mechanism 
operably coupled to the at least one planar cutting guide 
surface and a knee arthroplasty implant; and 65 

providing a surgeon with information on a method to 
perform the knee arthroplasty procedure using the 



cutting guide, the alignment mechanism and the knee 
arthroplasty implant, the method including: _ 

operably positioning the at least one generally planar 
cutting guide surface that is adapted to interface with 
and guide a saw blade such that at least a portion of 
the at least one guide surface is operably positioned 



e of a 



proximate an end of a long bone of a knee joint, the 
at least one guide surface also being operably posi- 
tioned generally transverse to a long axis of the long 
bone with the portion of the at least one guide surface 
having a longer dimension generally along the at 
least one of the medial side or the lateral side and a 
shorter dimension generally transverse to the longer 



using the alignment mechanism operably coupled to the 
at least one planar cutting guide surface to align the 
at least one guide surface relative to the long bone in 
at least thee degrees of freedom, at least one of the 
degrees of freedom being rotational; and 

locking the alignment mechanism to position the at 
least one guide surface in a desired location and 



using a cutting tool having a saw blade with a cutting 
edge at a distal end of a long axis of the saw blade 
to create at least a portion of one resected surface 
proximate the end of the long bone by guiding the 
saw blade with at least the portion of the at least one 
guide surface and moving the saw blade in a direc- 
tion along the long axis of the saw blade, the 
direction of the long axis of the saw blade being 
generally parallel to the shorter dimension; and 

implanting the knee implant on the at least one resected 
surface. 

24. A method for providing instrumentation, implants and 
information for a knee arthroplasty procedure comprising: 

providing a knee arthroplasty implant and a cutting guide 
having a slot adapted to receive and guide a cutting 
tool, the cutting tool having a saw blade with at least 
one cutting edge at a distal end of a long axis of the saw 

providing a surgeon with information on a method to 
perform the knee arthroplasty procedure using the 
cutting guide, the cutting tool and the knee arthroplasty 
implant, the method including: 
positioning the cutting guide in a position proximate an 
end of one of a femur or a tibia with at least a portion 
of the slot facing the end of the one of the femur or 
the tibia from one of a medial aspect or a lateral 
aspect; 

extending the saw blade through the slot; 

cutting the end of the one of the femur or the tibia by 
moving the cutting tool in a direction along the long 
axis, the direction of the long axis being at least one 
of a medial to lateral direction or a lateral to medial 
direction to create at least a portion of at least one 
resected surface; and 

implanting the knee arthroplasty implant on the at least 
one resected surface. 

25 . A method for providing instrumentation, implants and 
information for a knee arthroplasty procedure comprising: 

providing a knee implant, a cutting guide having a slot 
adapted to receive and guide a cutting tool, the cutting 
tool having a saw blade with at least one cutting edge 
at a distal end of a long axis of the saw blade and an 
alignment guide operably coupled to the cutting guide; 
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providing a surgeon with information on a method to 
— perform the knee arthroplasty procedure using the 

cutting guide, the cutting tool and the knee arthroplasty 

implant, the method including: 

positioning the cutting guide in a position proximate an 5 
end of one of a femur or a tibia with at least a portion 
of the slot facing the end of the one of the femur or 
the tibia from one of a medial aspect or a lateral 
aspect by: 

using the alignment guide operably coupled to the 10 
cutting guide to align the slot relative to the one of 
the femur or the tibia in at least three degrees of 
freedom, at least one of the degrees of freedom 
being rotational; and 
locking the alignment guide to position the cutting 15 
guide in a desired location and orientation; 
extending the saw blade though the slot; 
cutting the end of the one of the femur or the tibia by 
moving the cutting tool along the long axis in at least 
one of a medial to lateral direction or a lateral to 20 
medial direction to create at least one resected sur- 
face; and 

implanting the knee arthroplasty implant on the at least 
one resected surface. 
26. A method for providing implants, instrumentation and 25 
information for a knee implant procedure comprising: 
providing implants and instrumentation for the knee 
implant procedure, the implants and instrumentation 
including at least: 

a femoral implant; 30 

a tibial implant; 

a femoral intramedullary rod; 

a femoral alignment guide extending at an angle to the 

femoral intramedullary rod; ^ 
a femoral cut guide mountable to the femoral alignment 

a tibial extramedullary alignment guide; and 

a tibial cut guide; 
providing a surgeon with information for a method for w 

performing the knee implant procedure comprising: 
resecting a distal end of a femur of a knee including at 

least: 

inserting the femoral intramedullary rod into an 
intramedullary canal of the femur; 45 

positioning the femoral alignment guide so that a 
surface on the femoral alignment guide contacts a 
distal femoral condyle; 

operably connecting the femoral cut guide to the femo- 
ral alignment guide and positioning the femoral cut 50 
guide to extend toward and generally along at least 
one of a medial side or a lateral side of the knee; and 

guiding a cutting tool having a saw blade with a cutting 
edge at a distal end of a long axis of the saw blade 
by using the femoral cut guide to create at least one 55 
resected surface on the distal end of the femur by 
guiding the long axis of the saw blade from the at 
least one of the medial side or the lateral side of the 
knee; 

resecting a proximal end of a tibia of the knee including eo 
at least: 

positioning the tibial extramedullary alignment guide; 

operably connecting the tibial cut guide to the tibial 
extramedullary alignment guide and positioning the 
tibial cut guide generally adjacent at least a portion 65 
of an anterior side of the tibia and at least one of the 
medial side or the lateral side of the knee; and 
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guiding a cutting tool having a saw blade with a cutting 
" edge at a listal ci 1 of 1 r. c xis ol the saw blade 
by using the tibial cut guide to create at least one 
resected surface on the proximal end of the tibia by 
guiding the long axis of the saw blade from at least 
one of the medial side or the lateral side of the knee; 

implanting the implants by: 
positioning the femoral implant with at least one fixa- 
tion surface of the femoral implant generally adja- 
cent the at least one resected surface of the femur; 

positioning the tibial implant with at least one fixation 
surface of the tibial implant generally adjacent to the 
at least one resected surface of the tibia. 

27. The method of claim 9 wherein positioning the cutting 
guide in a position proximate an end of one of a femur or a 
tibia includes fixing the cutting guide to the end of one of the 
femur or the tibia using a connection mechanism having a 
long axis that is oriented generally parallel to the resected 
surface and extends into one of the femur or the tibia from 
one of the medial aspect or the lateral aspect. 

28. The method of claim 9 wherein positioning the cutting 
guide in a position proximate an end of one of a femur or a 
tibia further comprises: 

using an alignment mechanism operably coupled to the 
cutting guide to align the at least one guide surface 
relative to one of the femur or the tibia in at least three 
degrees of freedom, at least one of the degrees of 
freedom being rotational; and 

locking the alignment mechanism to position the cutting 
guide in a desired location and orientation. 

29. The method of claim 28 wherein using the alignment 
mechanism is performed by moving the at least one guide 
surface though at least a portion of an infinitely adjustable 
range of motion for the at least one of the at least three 
degrees of freedom. 

30. The method of claim 28 wherein using an alignment 
mechanism operably coupled to the cuffing guide to align the 
at least one guide surface further includes adjusting the 
desired location and orientation of the cutting guide in each 
of varas-valgus, flexion-extension, internal-external rota- 
tion, anterior-posterior, medial-lateral, and proximal-distal 
degrees of freedom without invading an intra-medullary 

31. The method of claim 9 wherein cutting the end of the 
one of the femur or the tibia by moving the cutting tool in 
a direction along the long axis comprises plunging the saw 
blade through the slot to create the resected surface on both 
a medial portion or a lateral portion of the one of the femur 
or the tibia adjacent to the position of the cutting guide and 
a medial portion or a lateral portion of the one of the femur 
or the tibia across from and opposite to the position of the 
cutting guide. 

32. The method of claim 9 wherein positioning the cutting 
guide is performed such that any portion of the slot facing 
the end of the one of the femur or the tibia from an anterior 
side extends to less than about one-half of a width of the at 
least one resected surface. 

33. The method of claim 32 wherein cutting the end of the 
one of the femur or the tibia by moving the cutting tool in 
a direction along the long axis comprises plunging the saw 
blade through the slot to create the resected surface on both 
a medial portion or a lateral portion of the one of the femur 
or the tibia adjacent to the position of the cutting guide and 
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a medial portion or a lateral portion of the one of the femur locking the alignment mechanism to position the cutting 

or the tibia across from and opposite to the position of the guide in a desired location and orientation. 

cutting guide. 43. The method of claim 42 wherein using the alignment 

34 . The method of claim 9 wherein positioning the cutting mechanism is performed by moving the at least one guide 
guide comprises using a drill guide adapted to be manipu- 5 surface through at least a portion of an infinitely adjustable 
lated in at least five of six degrees of freedom to create an range of motion for the at least one of the at least three 
aperture in the one of the femur or the tibia having a long degrees of freedom. 

axis substantially parallel to the resected surface, the long 44. The method of claim 42 wherein using an alignment 
axis of the aperture dictating a location and orientation of the mechanism operably coupled to the cutting guide to align 
resected surface in one translational degree of freedom and 10 the at least one guide surface further includes adjusting the 
one rotational degree of freedom when the cutting guide is desired location and orientation of the cutting guide in each 
connected in a predetermined location and orientation with of varus-valgus, flexion-extension, internal-external rota- 
respect to the long axis of the aperture. tion, anterior-posterior, medial-lateral, and proximal-distal 

35. The method of claim 13 wherein positioning the tibial degrees of freedom without invading an intra-medullary 
cut guide locates the tibial cut guide generally medially and 15 canal. 

guiding the cutting tool having the saw blade with the 45. The method of claim 24 wherein cutting the end of the 

cutting edge at the distal end of the long axis of the saw one of the femur or the tibia by moving the cutting tool in 

blade by using the tibial cut guide further includes cutting a a direction along the long axis comprises plunging the saw 

lateral side of the tibia. blade through the slot to create the resected surface on both 

36 . The method of claim 13 wherein positioning the tibial 20 a medial portion or a lateral portion of the one of the femur 
cut guide locates the tibial cut guide generally laterally and or the tibia adjacent to the position of the cutting guide and 
guiding the cutting tool having the saw blade with the a medial portion or a lateral portion of the one of the femur 
cutting edge at the distal end of the long axis of the saw or the tibia across from and opposite to the position of the 
blade by using the tibial cut guide further includes cutting a cutting guide. 

medial side of the tibia. 2i 46. The method of claim 24 wherein positioning the 

37. The method of claim 13 wherein positioning the cutting guide is performed such any portion of the slot facing 
femoral cut guide locates the femoral cut guide generally the end of the one of the femur or the tibia from an anterior 
medially and guiding the cutting tool having the saw blade side extends to less than about one-half of a width of the at 
with the cutting edge at the distal end of the long axis of the least one resected surface. 

saw blade by using the femora! cut guide further includes 30 47. The method of claim 46 wherein cutting the end of the 

cutting a lateral side of the femur. one of the femur or the tibia by moving the cutting tool in 

38. The method of claim 13 wherein positioning the a direction along the long axis comprises plunging the saw 
femoral cut guide locates the femoral cut guide generally blade through the slot to create the resected surface on both 
laterally and guiding the cutting tool having the saw blade a medial portion or a lateral portion of the one of the femur 
with the cutting edge at the distal end of the long axis of the or the tibia adjacent to the position of the cutting guide and 
saw blade by using the femoral cut guide further includes a medial portion or a lateral portion of the one of the femur 
cutting a medial side of the femur. or the tibia across from and opposite to the position of the 

39. The method of claim 16 wherein the femoral cut guide cutting guide. 

extends mediolaterally for a width less than one-half of a w 48. The method of claim 24 wherein positioning the 

width of the femur and guiding the cutting tool having the cutting guide comprises using a drill guide adapted to be 

saw blade with the cutting edge at the distal end of the long manipulated in at least five of six degrees of freedom to 

axis of the saw blade by using the femoral cut guide further create an aperture in the one of the femur or the tibia having 

includes cutting a contralateral compartment relative to the a long axis substantially parallel to the resected surface, the 

one of the medial side or the lateral side of the femur. 45 long axis of the aperture dictating a location and orientation 

40. The method of claim 19 wherein the tibial cut guide of the resected surface in one translational degree of free- 
extends mediolaterally for a width less than one-half of a dom and one rotational degree of freedom when the cutting 
width of the tibia and guiding the cutting too! having the saw guide is connected in a predetermined location and onen- 
blade with the cutting edge at the distal end of the long axis tation with respect to the long axis of the aperture. 

of the saw blade by using the tibial cut guide further includes 50 49. The method of claim 26 wherein positioning the tibial 

cutting a contralateral compartment relative to the one of the cut guide locates the tibial cut guide generally medially and 

medial side or the lateral side of the tibia. guiding the cutting tool having the saw blade with the 

41 The method of claim 24 wherein positioning the cutting edge at the distal end of the long axis of the saw 

cutting guide in a position proximate an end of one of a blade by using the tibial cut guide further includes cutting a 
femur or a tibia includes fixing the cutting guide to the end 55 lateral side of the tibia. 

of one of the femur or the tibia using a connection mecha- 50. The method of claim 26 wherein positioning the tibial 

nism having a long axis that is oriented generally parallel to cut guide locates the tibial cut guide generally laterally and 

the resected surface and extends into one of the femur or the guiding the cutting tool having the saw blade with the 

tibia from one of the medial aspect or the lateral aspect. cutting edge at the distal end of the long axis of the saw 
42. The method of claim 24 wherein positioning the so blade by using the tibial cut guide further includes cutting a 

cutting guide in a position proximate an end of one of a medial side of the tibia. 

femur or a tibia further comprises: 51. The method of claim 26 wherein positioning the 

using an alignment mechanism operably coupled to the femoral cut guide locates the femoral cut guide generally 

cutting guide to align the at least one guide surface medially and guiding the cutting tool having the saw blade 
relative to one of the femur or the tibia in at least three 65 with the cutting edge at the distal end of the long axis of the 

degrees of freedom, at least one of the degrees of saw blade by using the femoral cut guide further includes 

freedom being rotational; and cutting a lateral side of the femur. 
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52. The method of claim 26 wherein positioning the includes cutting a contralateral compartment relative to the 
-femoral cut guide locates the femoral cut guide generally - one. of -the. medial, side or the lateral side of the femur. 

laterally and guiding the cutting tool having the saw blade 54. The method of claim 26 wherein the step of position- 

with the cutting edge at the distal end of the long axis of the ing the tibial cut guide positions the tibial cut guide to extend 

saw blade by using the femoral cut guide further includes 5 toward and generally along one of the medial side or the 

cutting a medial side of the femur. lateral side of the knee and wherein the tibial cut guide 

53. The method of claim 26 wherein the step of position- extends mediolaterally for a width less than one-half of a 
ing the femoral cut guide positions the femoral cut guide to width of the tibia and guiding the cutting tool having the saw 
extend toward and generally along one of the medial side or blade with the cutting edge at the distal end of the long axis 
the lateral side of the knee and wherein the femoral cut guide to of the saw blade by using the tibial cut guide further includes 
extends mediolaterally for a width less than one-balf of a cutting a contralateral compartment relative to the one of the 
width of the femur and guiding the cutting tool having the medial side or the lateral side of the tibia. 

saw blade with the cutting edge at the distal end of the long 

axis of the saw blade by using the femoral cut guide further ***** 
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